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The Flester Rail Saw 


will cut your heaviest 
rails squarely. Its rigidity 
reduces saw blade break- 
age to the minimum and 
insures good work in the 
hands of the cheapest 
labor. 


RK Fe Ac Il LAAN 




















READY TO STAR CU? 


It Is Guaranteed 


to cut any rail in fifteen 
minutes. The saw swings 
back from the rail to allow 
trains to pass and resumes 
work in perfect adjust- 
ment. 


A ring at the top permits of its 
being carried by two men. CUT COMPLETED 


Write for Catalogue, Prices, and Trial 


FLINT & CHESTER 


237 LaFayette St., New York, N. Y. 











This Journal has a larger circulation than any other, in the Maintenance of Way Departments of the Railways of the United States and Canada 


Alphabetical Index to Advertisers Page 22 Classified Index to Advertisements, Page 20 
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EDISON-BSCO 
Type 401 Cell 


wan 
i 





The Standard Closed Circuit Cell 


EDISON-BSCO Cells, universally acknowledged leaders in the 
primary battery field, owe no small part of their success to the care with 
which details of construction have been: worked out. 


Battery users appreciate the necessity for low internal resistance if 
all active material is to be converted into useful energy, and this feature 
has been carefully developed in bringing the EDISON-BSCO cell to its 
present state of efficiency. 

A high-grade copper oxide plate is a necessity if internal resistance is 
to be made a negligible factor. A plate in which the reduction is not uni- 
form, as shown by different shades of coloring as exhaustion advances, 
results not only in increased interna! resistance but in lowering generally 
the efficiency of the cell. 

Manufacturing a practically perfect copper oxide plate is difficult, but 
not impossible, this fact being well known by railway people on account of 
the thousands of Edison plates in service that are rendering 100‘; efficiency. 

Turning out plates like the Edison means high-grade raw material, 
correct manufacturing methods and rigid inspection, 


and unless the plates are correct in every detail, no 


amount of surface treatment will remedy inherent enheeiens 
f | COMPLETE 
auits. RENEWAL 


Catalog on request. 


The cheapest form of battery energy. 


Thomas A. Edison, Inc. 


257 Lakeside Ave. Orange, N. J. 
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nares Rail Joint in Position 
for Application Interlocking Rail Joint Locked 


INTERLOCKING RAIL JOINTS 


Save in Initial cost of Laying Rails because there are 


No Angle Bars, Bolts or Bond Wires Required 


Save in Ultimate Cost in Greater Proportion because of 


Longer Life of Rail—No Bolt or Angle Bar Replacements Necessary 











They Eliminate Low Joints and Vibration, and Allow 
Equal Expansion and Contraction at All Joints 





BRANCH OFFICES: Write for further information. 
NEWARK e > 
paiaberuia The Interlocking Rail & Structural Steel Co. 
ST. LOUIS General Offices:- 1102-3 Karpen Building, Chicago 
SALT. LAKE CITY Home Office: 805-6 First National Bank Bldg., Denver 








We Wind theCopper Oxide Plate % 
With 























bh Wire-Which Solves the Enblem 


The 3 most difficult problems in Battery Construction were solved 
when we began to wind the copper oxide plate with WIRE. 


Our Schoenmehl’s 
Improved Copper Oxide Plate 


gives increased conductivity with the various parts of each surface, 
in contact with the wire. There can be no short-circuiting, and users 
find it very economical. 











SCHOENMEHL’S fits all standard covers and jars—gives maximum efficiency 


and minimum internal resistance. % i 
ASK ABOUT IT “ak / 


Bi ZMataburyRattery Co 


Waterbury, Conn. 









ENGIN 


TILA AS 
NEERIN 








Bucyrus Unloading Plows 

















TYPE C-3 CENTER PLOW—58-INCH MOLD BOARD 
CENTER PLOWS SIDE PLOWS 
ALL STEEL 


ALL STEEL 


Draft pull direct to main Curved mold board 


Sharp entering angle 


. plow Pressure of material dis- 
No strain on pilot arches tributed along mold 
No Counterweight board 
Automatic shifting of Pressure against car stakes 
weight on pilot lessened 


WE ALSO BUILD 
Shovels of all sizes, dragline excavators, dredges, wrecking cranes 
and locomotive pile drivers. 


€s BUCYRUS COMPANY @s 


P. 9. BOX H 
South Milwaukee, Wis. 





Does a a ‘Sevies of 25 to 50% tatorest You? 


That’s what others are saving and 
you can save by using 


WESTERN AIR 
DUMP CARS 


Absolutely unequalled for trestle filling, rais- 

ing grades, etc. No “tie- -up,” as they dump 

their load clear of the track. Investigate these 

cars. You will be more than interested. 
WRITE TODAY 


WESTERN WHEELED SCRAPER CO. 
AURORA = ~~ —_ ILLINOIS 





























NEW YORK CHICAGO BIRMINGHAM DULUTH EARTH & STONE HANDLING MACHINERY 
The New 
WAGNER | Pump Water at Less Cost 
Automatic r | 


e. 






Water Still 


INDISPENSABLE FOR . LABORATORIES, 
STORAGE BATTERIES AND HOSPITALS 


DISTILLS WATER AT COST OF 1c GAL. OR 


2 ON AEN ITT, 


ENTIRELY AUTOMATIC IN OPERATION, 
REQUIRING NO ATTENTION 


Send for descriptive catalog and prices 


International Wagner Water Still Co. 
311 River St. CHICAGO, ILL. 








Let a Detroit Kerosene 


Engine Drive Your Track Car 





Kerosene or gasoline. Starts without cranking. Re- 
verses. Easy to attach. Big power. Small weight and 
space. Used on world’s greatest railroads. Increase 
your efficiency Save walking and tiresome “pumping.” 
Engine always ready. Thousands 
doing it. Write quick for literature 
and offer of a sales agency on your 
section. Biggest engine bargain 
ever offered. 


DETROIT ENGINE WORKS 
14 Concord Avenue 


Detroit, Michigan, U. S. A. 





Blackmer Rotary Pump Power & Mfg. "ay 








The Blackmer Rotary Pump 





Especially Adapted to Water Tank Installation 










75 to 80% 20% added 

Efficiency Efficiency 
for Given 

Continuous Flow Power 








Made in 

sizes with * 

ry ge oi Made in either 

: Pong = Bronze or 
= 4 Iron .as 

= . “4 ; Conditions 

minute ) ne 


Principal Wear Comes on Detached Buckets | 
Which can be replaced without disturbing connections 


Repair Parts Obtainable at Their Proportionate 
Cost to the Assembled Whole 


Made in single or double direct connected units 


Let Us Figure on Your Neat Installation 





Petoskey, Mich. 
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UNQUESTIONED 
COMPREHENSIBILITY 


@ You know and we know that 
a Railroad is dependent on 
SOME RELAY in its signal 
service. 


@ And in just so far as the Relay 
performs the service for which it 
is bought, lies the dependability 
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TRADE MARK. 


Insulated Wires and Cables 


will continue giving satisfactory service 
long after their purchase has been for- 
gotten—made in but one grade—the best. 


@y =i Look for the Ridge 
A distinguishing mark on genuine OKONITE 





‘ insulation consists of a single ridge running the entire 


length of the wire. 


The Okonite Company 


252 Broadway, New York 








of your Block System. 


Central Clectric Company, 
Ziegler 120.936 5. th Ave. Chleage 











Are the $40.00 Per Month 
Carefully J || savea by a Fairmont Handcar Engine 








Built 
Relays 


Mr. Harbin 





puta 
and we are most particular that FAIRMONT 
: OUTFIT 
every Ziegler manufactured by , 
on his old 





us shall come to you carrying the 
accuracies of a Swiss Watch— 
that you may depend upon it ab- 
solutely. 


* handcar., 

See what it 
_———  / saved the com- 

a pany. 








“Your 5 H. P. Handcar Engine can’t be beat, and is plenty 
largé enough for any section gang. You can do anything you 
want to with it. I have a heayy 7-mile grade and make that 
hill against a strong wind in to 26 minutes any time. Be- 
fore, we had to walk the whole distance, which took two 





That’s One Reason Why The 


hours and 45 minutes at the best, and left us all tired t 

Railway Signal Association when we got to the work. wieas 
, : ! ve — ra _—< a —- = oe ace Be I - —_, one 

: man an t off and on the track anywhere. ov - 

Approves Our Appara us man in thé west needs this car. I figure it saves $40.00 per 


month fn working time on my gang of four.”—T. C. HARBIN, 
Foreman, El Paso & Southwestern System, Montoya, N. M. 











@ But there are other reasons, 
Thousands of Fairmont Engines are giving good 


given you upon request. service everywhere—at 50 below in Canada, and 100 
3 above in Mexico, Learn why the Fairmont is best for 
your road. 


We make a light Inspection Car that 
UNITED ELECTRIC APPARATUS CO. se 

nstallment plan and _ description 
BOSTON, - MASS. FAIRMONT MACHINE CO., Fairmont, Minn. 
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YY What Is Economy? Yy 


First Cost? 
Safety, Quality and Service 


Investigate 


and You Will Buy 
Verona Track Tools 
Traek Jacks, Levels 
Gauges, Nut Locks 


VERONA TOOL WORKS 


CHICAGO --- PITTSBURGH 














WE HAD IT ALL FIGURED OUT 


W e Kn ew That if we took the well-known ‘Rockford’ Engine, and 

mounted it in a welded steel channel frame and elimi- 
nated dry cells, spark coil and timer, substituting therefor Magneto Ignition, and 
eliminated chain drive to cam shaft, sub- 
stituting therefor direct drive through 
spiral gears, enclosed and running in oil 


Dias WE WOULD HAVE A WINNER IN THE 
be 99 





i ae RAILWAY 
"No. 4 Rockford Magneto Cer MOTOR CAR 


SEND FOR CATALOGUE NO. 40 
AND CIRCULARS NOS. 103 - 104 - 105 - 116 


Chicago Pneumatie Tool Company 


CHICAGO BRANCHES EVERYWHERE NEW YORK 


1010 Fisher Bldg. 50 Church St. 























Automatic Safety Switch Stands Are Manufactured Only 
by the RAMAPO IRON WORKS | 
Write for descriptive catalogues on Switch Stands, Switches, Frogs, 
Guard Rail Clamps, Etc. 
Manganese Track Work a Specialty 


RAMAPO IRON WORKS 


Main Office: Hillburn, N. Y. 
Works: Hillburn, N. Y., and Niagara Falls, N. Y. 
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IRONITE —— 


For Waterproofing Concrete, Wood, Brick 


And All Porous Material 
JUST MIX WITH WATER AND APPLY WITH BRUSH 


ns 











A Five Year Guarantee Against Saturation 
Approved by U. S. Government 


Sample free on request 


M. J. EGLESTON, Railway Sales Agent 
KARPEN BLDG., CHICAGO. 
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THE UNITED STATES LIGHT AND HEATING Co. 
(Formerly National) 


Storage Batteries 
For Signal Service: 


U-S-L batteries discharge only when the signal circuit is closed. Although the service 
be extremely intermittent they retain their capacity—no energy 
being dissipated uselessly by internal discharge. This desirable 
feature is secured by our advanced methods of manufacture and 


the absolute purity of our raw materials. 


The U. S. Light & Heating Co. 


GENERAL OFFICES: 30 Church Street, New York 
FACTORY: Niagara Falls, New York 





BRANCH OFFICES AND SERVICE STATIONS: 


Boston Buffalo Cleveland Detroit 
St. Louis San Francisco 


New York Uhicage . 
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‘ee Our Batteryless 


ai (LOCOMOTIVE TYPE) 


CROSSING BELL 


Is being made’ Standard 
on many Steam and Elec- 
tric roads because it re- 
quires 

NO BATTERY 

NO RELAYS 


NO RAIL BONDING 
NO TRACK CIRCUITS 


NO CONNECTION WITH TROL- 
LEY OR HIGH TENSION CIR- Our 1913 Catalog 
T 
NO CONNECTION WITH EXISTING 
SIGNALS 
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t | 
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No. 510 





Shows .40 different designs of 
settee construction and gives 


NO OPERATING EXPENSE the dimension of each. 


LOW MAINTENANCE Special Work 


Designs and Estimates 
Promptly Prepared: Without Charge 


TYPE 50-0S Waele The A. H. ANDREWS CO. 








Estimates I urnished 











CHICAGO 
Hoeschen Manufacturing Company Established 1865 


Omaha Nebraska 3 Our Products Are Standard 
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ATLAS RAIL JOINTS, TIE PLATES AND BRACES 





Atlas Primer 
and Surfacer 
for Your Cars 


Atlas Tie Plate — Atlas Seco Suspended Joint 


Atlas Compromise and Insulated Joints 


Made either of Atlas Special Malleable Iron or of High Grade CAST STEEL 














Atlas Insulated Joint 
Atlas Compromise or Step Joint ported 
Made to Fit any Combination of Rails, Tee or Girder 


ATLAS RAILWAY SUPPLY COMPANY, « 1523-7 Manhattan Building = CHICAGO 


Phone Harrison 2900 Automatic 69205 
Write for Circular ‘‘M’’ 











eis eae ne Pe 





















Showing Head Koom, Height, Etc. 


“Tiger” Steel Bunks 


an important factor in 
securing and keeping a 


GOOD CLASS OF WORKMEN 











| | | 

| Ultimately | | Infinitely 
Cheaper | | More 

| Than Wood | | Comfortable 

| Bunks | | & Sanitary 

| 








Built to Stand Hard 
Knocks. It’s Bug-Proof 


Haggard & Marcusson Company 
1120 West 37th Street, Chicago 














a) )6s Are Built at Our Plant 
BJ j and Not Just Assembled 
Every part of aWyoming 
Shovel is made right here 
at Wyoming—handles of 
the finest second growth 
Northern Ash, and blades 
the highest grade cruci- 
ble and open hearth steel. 
Our trade mark on a 
shovel is a guarantee for 
wear and service. 


Wyoming Shovels 








Wyoming Shovel Works 


WYOMING, PA. 
Established 1873 


New York Chicago 
39-41 Cortlandt St. 927 Rookery Bldg. 
Boston Philadelphia 
118 Pearl St. 408 Real Estate Trust Bldg. 
San Francisco Nashville 
711 Mission St. 608 Church St. 1 











The word—BALLAST—has a mighty sig- 
nificance to us in our three distinct lives. 


Aged six to 15, we cannot fathom the 
meaning of BALLAST, deeper than its ap- 
plication to balloons and kites; yet, BAL- 
LAST in such sense, furnishes much food 
for thought. 

From 15 to 40, we regard BALLAST 
simply as a Restorative, associating it as 


the mere uplift and resting place of cross- 
ties and rails. Thus travel is broadening us. 


But, between the ages of 40 and 75, BAL- 
LAST in its truest sense, is born to man. 
Here, in our ripe maturity, we know BAL- 
LAST only as a PREVENTIVE—the 
PROOF-POSITIVE AGAINST ACCI- 
DENT AND DELAY. 


Hubbard 
Track 
Tools 


are the BALLAST of many a 
railroad business today; and 
the thoughtful officials who 
specified them, rest secure in 
the knowledge that 


SERVICE WILL BE PER- 
FORMED WHEN WANTED 
WITHOUT POSSIBILITY 
OF BREAKDOWN. 


Is yours a BALLASTED 
ROAD? 


Hubbard & Co. 


Pittsburgh, Pa. 
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Reinforced Concrete Tanks 
ARE NO LONGER AN INNOVATION IN RAILWAY SERVICE. 


We Guarantee Our Tanks 
UNDER 


TRUST COMPANY BOND 


TO BE 


Absolutely Water Tight 
OUR TANKS MAKE GOOD BECAUSE THEY ARE 


7 


























y 
Properly Permanent 
Designed wes 
Satisfactory 
antes in 
Carefully Service 
Constructed aed 
ith Devoid of 
™ Maintenance 
Best Costs 
Materials, oe 
Attractive 
Forms 
in 
and Appearance 
Workmanship sister 
Obtainable Economical 





TANK BUILT FOR PENN. R. R. CO., IN 1909 


THE McCOY PATENT FORMS & METHODS OF ERECTION ELIMINATE 
IMPERFECTIONS. 


WRITE FOR BOOKLET OF CONCRETE 
FACTS CONCERNING CONCRETE TANKS. 


Steel Concrete Construction Company 


1302-3 BERGER BLDG. : : PITTSBURGH, PA. 
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Bush and Gunpowder River Bridges. 


HERE ARE a good many features of interest in the article 
Tk on the Bush and Gunpowder River bridges, on another 
page of this issue. 

The conérete used in the footing slab was richer than 
that in pier bodies, and this is accounted for by the fact that 
the footings were placed under water. The coarse aggregate 
for floor slabs was crushed stone, passing a one-inch screen, 
while all other aggregate was washed gravel. This illustrates 
the fact that no precautions were overlooked in design or con- 
struction which would increase the strength of the concrete in 
the reinforced slabs. 

The use of reinforced concrete bridge floor slabs is par- 
ticularly adapted to structures of this type, where the bottom 
is soft and the foundation rests on piles, and where the bridge 
is long and tow. 

The engineering and surveying was all done with the idea 
of prevention rather than correction. Precautions that might 
appear ridiculous to the layman were insisted on by the engi- 
neer in charge with the result that no instrumental mistakes of 
importance were made in the entire structure. When setting 
pier points from base line on the old bridge, by turning off the 
angles, two men were needed with the transit, one using the 
instrument, the other watching for trains. Each man was re- 
quired to set each point, checking by throwing the instrument 
out of line, readjusting and resetting the point, not by check- 
ing the point formerly set. This was the means of detecting 
several errors. 

After the piers were set, sighting points were established on 
the opposite sides of the old bridges, by sighting across which 
it could be readily determined if the forms were far off. This 
feature was the means of detecting a pier form which had 
been knocked off center by some floating object during the night. 

Another precaution was as follows: As soon as the plumb 
piles were all driven in a pier, the inspector was required to 
row over to the old bridge opposite, and cut a cross in the 
walk. When the batter piles were driven he was required to 
cut a second cross. As these piles were under water, these 
indications were of great value throughout the work. 

A very effective plan was used for determining depth of pile 
The piles were all cut to proper 
so that they 


A gage was rigged 


penetration when driving. 
length to give the desired penetration, and 
would stick up 2 ft. into the footings. 
up on the leads of each pile driver, with a movable marker, 
the latter being placed at the proper mark for top of follower. 
Water gages were located on the old bridge, and the marker 


was adjusted as necessary, as the height of water changed. 


. 





Exhibits, Permanent and Temporary. 
AILWAY SUPPLY and equipment concerns have each 
R year appropriated greater sums for the purpose of ex- 
hibiting their product to purchasers, until present expenditure 
for temporary exhibits is scarcely realized by those who view 
them and are educated thereby. Temporary exhibits at conven- 
tions, while a necessity, are very expensive and in the fact that, 
in spite of the expense, the exhibits still grow in volume, lies 

the argument of those who urge the permanent exhibit. 
In the machinery field there has been maintained a permanent 








330 





ro TLaVA 


NGINEERIN 


[July, 1913.] 


AND MAINTENANCE OF WAY 


exhibit in the city of Philadelphia. The ‘‘Bourse’’ is an insti- 
tution of long standing and has reached a degree of success 
which seems to warrant permanency. The only institution of 
like nature in the railway field is the ‘‘Railway Supply Perma- 
nent Exhibit’’ in the Karpen building, Chicago. This is an 
institution of comparatively recent inception, but its growth 
and popularity among those who have benefited by its system 
seems also to confirm the opinion that the permanent exhibit 
is a modern need. It does not of necessity form a substitute 
for convention exhibits except when such conventions are held 
in the immediate neighborhood, but the argument for con- 
vention exhibiting applies in reinforced effect with respect to 
the permanent exhibit. 

Railway officers are not attracted in great numbers to the 
permanent exhibit at any particular period, but during the 
course of the year the number of visitors is perhaps as large 
as at any convention, while there is the advantage to exhibit- 
ors that those who do come are brought by the desire of edu- 
eating themselves by inspection of the appliances solely. The 
attraction to the exhibit is magnified by the club facilities in 
connection and proper management cannot fail but make the 


permanent exhibit permanent. 





Twenty Years Ago This Month. 


Ws THIS issue we incorporate a feature which we 
believe will interest the young as well as the older 
officers of the engineering departments. The important events 
the perusal 
of which is instructive as well as of momentary interest. The 
problems of that date and the methods: of their solution have 


direct application in the solving of modern problems. 


of twenty years ago in railway work form history, 


Many of the men now engaged in active work were then in 
precisely the same field of activity. But the larger number 
of present day engineering officers have since arrived. Some 
look upon twenty years as a short period indeed and in some 
How- 
ever, the development in most lines of endeavor has been so 


of the records of 


lines of slow development there has been little change. 
great as to be realized only by scrutiny 
twenty vears. 

This column will be as interesting in the future as our 
readers make it, and the editors expect the assistance of those 
with good memories in securing the items of greatest importance 


and interest. 





Rail Creeping. 

On another page of this issue we print an article on rail 
creeping, from a subscriber in India. Aside from the interest 
which should attach to this communication from the other side 
of the world, the enumeration of causes of rail creep is most 
interesting and complete. Some of the suggestions for remedy- 
ing the trouble are so entirely foreign to American practice 


as to be of decided interest. 





Correction. 
In the June issue of Ratlway Engineering, the location of 
the new Baltimore & Ohio R. R. treating plant was given as 
This plant is located’at Green Springs, 


Green Springs, Virginia. 


West Virginia. 


Aliquippa Interlocking. 
i igre ARE several interesting features in the Aliquippa 
interlocking, one of more than ordinary interest being 
the use of an auxiliary train order signal, located on the home 
signal mast on the opposite side of the pole from the interlock- 
ing blades. 

The advantages of this combination are apparent. The en- 
gineman obtains at a glance at the signals on one mast, all the 
information necessary to tell him whether to proceed or stop. 
In addition to this, no extra mast is required for the train order 
signals, and there will be no confliction of two signals in dif- 
ferent locations. 

When the train order signals are on separate masts, or lo- 
cated at the tower, the engineman might possibly receive a 
clear indication at the home signal, and a stop indication at the 
tower or train order signal. 

Another feature, indicating the practice on the P. & L. E. 
R. R., is the absence of derails at main line signals. There are 
only two derails in the entire plant, and these are located on 
a freight lead to be used by long drags, where there is danger 
that, even after the engine has stopped, the slack in the train 
may be sufficient to let the last car overrun the signal. 

The original combination of: the train order signal on the 
home signal mast appears to be a feature that could be profit- 
ably adopted in many interlocking plants. 





USE OF COMPRESSED AIR FOR FORCING PRESERVATIVE 
INTO TIMBER. 
Editor Railway Engineering: 

I have your favor of the 25th inst., and would say in reply 
that information referred to is correct. The Green Spring Plant 
of the B. & O. R. R. was not the first to use air pressure for 
forcing preservatives into woods. 

The idea was conceived by me in the year 1909, submitted 
to the management and necessary equipment provided for put- 
ting the scheme into effect. The same was installed under my 
supervision January, 1910, and was in successful operation 
in March the same year and has been used to date with entire 
satisfaction in every respect. 

With reference to non-belief in publicity, would say that it 
has never been our purpose to keep from the tie and timber- 
treating world anything that pertains to the general good of 
the industry. The plant’s operation is always open to in- 
spection. : 

The air-pressure scheme greatly facilitated the operations 
of the plant and almost entirely eliminated the high cost of 
maintaining the ordinary force pumps, all of which have been 
discarded. 

(Signed) W. L. Bacon, Supt. Treating Plant, C. & N. W. Ry. 





The Arkansas & Memphis Railway, Bridge & Terminal Co. 
has awarded contract to the Union Bridge & Construction Co., 
Kansas City, Mo., for the construction of the sub-structure of 
the bridge to cross the Mississippi river at Memphis, Tenn. 
Contract amounts to about $1,250,000 and the total cost of the 
bridge will be near $4,000,000. 

The Atchison, Topeka & Santa Fe has begun work on an 
addition to its shops at Topeka, Kan., to cost about $20,000. 

Contracts have been awarded by the Canadian Pacific for 
180 station buildings to be erected along its new line from 
Montreal to Toronto. 

The Cumberland Valley, it is reported, will construct a single 
track bridge across the Potomac river at Berkeley Station, 
W:-Va. 
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Bush and Gunpowder River Bridges 


Longest Concrete Slab Bridges in America 


The Pennsylvania R. R. will soon put into service two bridges 
of unusual interest on account of their length and type. These 
bridges are located about 5 miles apart, on the main line of the 
Maryland division of the Philadelphia, Baltimore & Washington 
Ry., on the line between Philadelphia and Washington. 

The length of the Bush River bridge is 2752 ft., consisting of 
105 spans, all of 26 ft. span center to center of piers, with the 
exception of one draw span which is 35 ft. 
piers of similar design and dimension, two abutments, and a 
draw span and rest pier, of larger size. 

The Gunpowder River bridge is 4962 ft. long, consisting of 
188 spans 26 ft. center to center of piers, and one 35 ft. draw 
span; 187 of the piers are of the same dimensions, while the 
draw span and rest pier are larger, as in the Bush River 
bridge. The two abutments are also similar to those at Bush 
River. 

The conditions at both these rivers were nearly the same, and 
as far as piers, spans, slabs, etc., are concerned, the two bridges 
were designed practically as one. 

The old bridges crossing these rivers are pile bridges, which 
have been built, rebuilt, and strengthened, until there is a net- 
work of timbers under them. The bottom is extremely soft, 


There are 102. 


The effect of,live load on a structure such as this is propor- 
tionately much greater than in an arch bridge, where, usually, 
the dead is so great as to greatly overbalance the effect of 
dead load. However, an excessive length of span, in this bridge, 
would have made the dead load to be carried much greater, 
and would thus have increased the number of piles, width of 
footings, and probably the width of the piers. When the cost 
of piles and pile driving was considered in relation to all these 
other conditions, the economical span length was determined 
upon as 26 ft. 


The live load assumed in design was a standard 213-ton loco- 
motive on each track, followed by a corresponding uniform live 
load. To this was added the impact allowance from PennsyI- 
vania specifications, which give tabular values for different span 
lengths. The impact effect on structures such as these being 
described, is less than that on a steel structure, but much 
greater than on a massive arch bridge. 


As shown in the illustrations, the dead load of the piers was 
materially decreased by two arched openings, made by using 
collapsible steel forms. Roughly, this gives a saving of 6,500 
Ibs. on each pier, which, taken with the concrete yardage on 
293 piers, shows a very appreciable item. 











General View of Gunpowder Bridge. 


which has necessitated frequent attention and additions to the 
bridge structures. A network of intermediate pile bents, caps, 
and stringers, is visible below the present -structures, all of 
which attest the difficulty of obtaining a foundation. 

From 150 to 200 trains per day pass over these double track 
bridges, and it was necessary to keep them open while con- 
structing the new structures. 

The rivers, at this point, are near to Chesapeake Bay; so near, 
in fact, that the effect of the tides is easily discernible. In 
calm weather there is a variation of about 1 ft. in water level, 
‘ attributable to the tides. Under these conditions it is hardly 
necessary to mention that there is practically no current. 

The effect of the tides, however, is not nearly so serious as 
the effect of wind. A good stiff wind blowing down stream will 
lower the water level 4% to 5 ft. in a few hours; an up-stream 
wind raises the level very appreciably. The lowering of water 
in the Gunpowder River was a handicap in the construction 
work, but the depth of water in Bush River was enough so 
that the change did not affect the progress of the work. 

As would be expected near the mouth of these rivers, with lit- 
tle current, there is a great depth of mud or ooze in the river 
bottom, and piles 75 ft. long were required. 


Design. 

A study was made of the conditions to be met in these bridges 
in which the allowable maximum load on piles was 14 tons, 
giving a factor of safety of 4. The length of span determined 
the number of piles required, the size of footing slabs, and to 
some extent, the thickness of the piers, as well as the thickness 
and reinforcing of the floor slabs. 


Footings and Piers. 

A number of test holes were put down to determine the nature 
of the material in the river bottom. These showed soft 
river mud, blue clay, and fine gravel, considerable variation 
in depth being noted. 

Test piles were driven at much closer intervals than the test 
holes were sunk, one test pile being driven at every fourth 
pier. These were all correctly located, so that the test pile 
formed one of the permanent piles used later under the footings. 
The extra cost of driving these piles was practically nothing, 
except that they were driven much harder and longer after 
striking the impervious strata. A careful record of the pene- 
tration of these piles was kept, and the results were plotted, 
showing the relation of penetration to number of blows of the 
hammer, as shown in one of the typical curves. 

The penetrations of these test piles were also plotted on the 
profile, and a line of ‘‘desired penetration’’ was plotted. rom 
this profile notes were taken showing the desired penetration 
at each pier, and then notes were furnished the inspector and 
pile driver crews. 

The depth attained in pile driving shows that practically no 
piles penetrated below this line, although it was required that 
they be driven still farther if any appreciable penetration was 
being attained at that depth. 

The ordinary piers have 31 plumb piles, and 12 batter piles 
driven at an angle of 1 horizontal to 6 vertical, as shown in 
the typical pier plan. The footing is 10 ft. wide, 33 ft. long, 
and 6 ft. thick. The pedestal on top of the pier is 5 ft. wide 
at the top, sloping down in a depth of 3 ft. to 5 ft. 4 ins. at the 
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bottom. The batter on the ends of the pedestal is the same, 
namely 1 ft. 2 in. in 3 ft. 

The tops of the footings were designed to be at the elevation 
of the river bottom, and three sizes were used, varying slightly 
in dimensions, as shown on the drawings. 

The piers and footings are provided with some reinforcing, 
added to take care of unequal strains or settlements, although 
not necessary under the assumptions for design. The footings 
have longitudinal and transverse 1 in. square twisted bars as 
follows: 2 longitudinal 33 ft. long, just outside the vertical 
pier bars; 10 transverse bars on about 3 ft. centers, with an 
extra one between the two bars at center of piers. 

The piers have a batter of *%4 in. to 1 ft. on all sides. The 
width under coping is 2 ft. and the width at the bottom is 3 
ft. 7 in., 3 ft. 8 in., and 3 ft. 9 in., in the different groups. The 
corresponding height of piers is 17 ft. 4 in., 18 ft. 0 in., and 
18 ft. 8 in. 

* The upright rods in the pier face are not exactly vertical, but 
follow the face batter, 4 in. from concrete surface. These bars 
and are shown in the diagram herewith. 

The top of the coping is 2 ft. 8 in. wide and 1 ft. thick, the 
coping offset being accomplished by curves of 8}% in. diam- 
eter. The 1% in. bevel, 4 in. wide, shown in the detail, is to pre- 
vent spalling off of the pier edges or entire coping offset, under 
even an excessive slab deflection. Note that the offset of the 
coping is 4 in., the same as the width of beveled edge on top. 


Abutments. 

The design of the abutments is somewhat similar to the piers 
in that practically the same number of piles is used, spaced in 
a similar manner under the same sized footing slab. The batter 
piles, however, are all in the front, or in the side opposite the 
earth thrust. The face of abutment has a batter of over 1 in 3, and 
the back is plumb. No wing walls are necessary because there 
is practically no,current and no danger of the fill being washed 
out from around the abutment. 


Floor Slabs. 

The floor slabs are 26 ft. long, with a clear span of 24 ft. 
They are 2 ft. 10 in. thick, and 28 ft. 4 in. wide, out to out of 
slab proper, for two tracks. The parapet extends 1 ft. 2 in. be- 
yond this point and slopes down 1 ft. 2 in. inside this point, giv- 
ing a width of 30 ft. 8 in. over all, and a flat interior width of 
26 ft. The parapet is designed with reinforcement, the offset 
being obtained similar to that for pier copings, with a curve 
of 1 ft. 2 in. radius. 

The reinforcing plan of the floor slab is exceptionally plain. 
The rods in the bottom, designated ‘‘a’’ are all bent up 10 
ft. 5 in. from center, as shown in the detail. The bars in the 
second plane, staggered, above the first, are labeled ‘‘b’’ and 
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View Under Gunpowder Bridge Showing Openings in Piers. 


‘fe’? and the detail shows the bends for these rods. Rods ‘‘d’’ 
and ‘‘e’’ are short rods forming the horizontal lower plane rein- 
forcing beyond the bends in the long rods ‘‘b’’ and ‘‘e’’. 

Double stirrups were used, and the reinforcement was wired 
to the stirrups at intersections. The bottom bars were sup- 
ported on the stirrups, the latter resting on small concrete blocks. 
The use of these stirrups made rod spacing very easy; in 
fact, it was practically impossible to get wrong spacing unless 
the two sizes of stirrups got mixed. 

The tops of the floor slabs have a drainage slope from all 
directions to the 4 in. drain pipe placed at the center of the 
slab. The water will drop down directly into the river from 
these pipes. There is very little river traffic, and the drip from 
one slab will never be sufficient to cause serious objection to 
small boats. 

The ballast to be used will be crushed stone passing a 1 in. 
ring. The depth of ballast below ties will be eight inches. 


Mixtures, Finish, and Appearance. 

The mixtures used were as follows: Foundations, 1:2:4; piers, 
1:21%4:5. Both of these mixtures were made with coarse aggre- 
gate consisting of washed gravel. The slabs were of a 1:2:4 
mixture, using crushed stone passing a 1 in. ring. 

The concrete was mixed wet, so that no tamping was re- 
quired. The conerete was well spaded next to forms and no 
further finish was used. The tops of the slabs were simply 
smoothed off with the backs of the workman’s shovels. The sur- 
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Typical Pier. 


Typical Abutment. 
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face, however,. presents a very dense and smooth appearance, 
and the drainage slope of 1 in. was well maintained. 

This bridge is located in a rather thinly populated district, 
so much so in fact, that the railway company found it neces- 
sary to build camp structures for the forces. The bridge, 
therefore, will be seen by few people except those riding in 
the trains, and then only the top will be visible. For h 
these reasons, no special attempt was made to make the struc- T 
ture beautiful. However, the type is admirable for such a long \ 
low structure. The appearance is greatly enhanced by the 
eurves under copings and parapets, and by the twin arch 
openings in the piers. : 

Construction. 


It was necessary to keep traffic open on the old bridges and so 
the new structure was built on a new alinement. Even had it 
been possible to hold up traffic for limited periods, it would have 
been practically impossible to have driven cofferdams around the 
old bridges, due to the tanglement of old structure ‘timbers, of 40 @ 
much of which there was no definite plans or knowledge. 

The alinement of the new bridge was figured to fill the fol- 
lowing requirements: Minimum working distance from old 
structure, 40 ft.; connection with old tangent alinement to be 
made with one simple curve, in other words without a reverse. 
The right of way was ample, but it was desired to put in the 
new bridges with as few new curves as possible, namely, two, 
where the new line joins the old lines. These conditions were 
met by compounding and easing off the curves at both Bush 
and Gunpowder rivers, and throwing the new bridge alinement 
on a slight angle with the old. For convenience in field work, 
this angle was made 30 minutes, and when the curve at inter- 
section with old tangents is put in there will be little more 
than a kink at the point of intersection. Although this scheme 
is not new it was an ingenious solution of the problem. 

The center line for the bridges was carefully laid out and 
measured on the ice in the winter, making careful corrections 
for temperature, and using a standardized tape. The old bridges 
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were used as base lines and the new line was tied in at nu- 
merous points. 
small conerete pier was erected on center line, with three 
wooden blocks inserted for the tripod legs. 
fully located on this pier. 
the winter, and a substantial monument erected. Thus prac- 
tically all the points were located using a foresight. 


At each bridge, on the shore of the rivers, a 
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Profile of Pile Penetrations, 


nent back sights were established, but were only used when the 
foresight was obscured by smoke, hazy weather, etc. Orders 
were given to check all points set by back sight, at the earliest 
opportunity by using the foresight. 

The excavation consisted entirely of river mud, of the con- 
sistency of silt. This material was all removed by pumping. 

The piling was driven by steam hammers, attempting to reach 
the ‘‘desired penetration’’ with each pile. In some cases, how- 
ever, it was impossible to obtain the penetration, due probably 
to the piles striking a conglomerate, portions of which were un- 
covered in the excavation for roadway on the river banks. 
Whenever it was impossible to obtain the desired penetration 
two extra rows of piles were driven for the pier, and the foot- 
ings were spread. Hammers weighing 10,500 lbs. were used to 
drive the piles. 

Wooden cofferdams were used, constructed of 6x10 in. sheet 
piling with beveled spline. This piling was driven with a small 
1,500 Ib. Acme Arnott steam hammer, which had a rapid action 
and gave excellent satisfaction. The piling was used a good 
many times before wearing out. This was due to the good heavy 
timber used, the softness of the river bottom, and the light 
hammer used for driving. 

The pumps which pumped out the mud excavation were lo- 
cated on a small barge. Very little working of the mud with 
poles was necessary, and no difficulty was experienced in pump- 
ing the material 2,800 ft. through 12 in. pipes. 

The piles were cut off so as not to penetrate more than 2 ft. 
into the footing, provided the desired penetration was obtained. 
Where the first pile in the pier brought up above this point, the 
remainder of the piles were sawed off accordingly, so little 
cutting off of piles was necessary after driving. 

Some difficulty was experienced in. putting in the concrete 
footings, due to the softness of the ooze or mud, and some ex 
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Typical Curve of Test Pile Penetration, 
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and Elevation of Gunpowder Bridge. 


periments were made to determine the best methods of sealing 
the bottom. 

The first method used was to put in the footings (under 
water) and clean off the laitance before placing the pedestal. 
This method early proved to be expensive and unsatisfactory. 
The next method used was to put in a 6 in. layer of concrete 
very carefully, and leave that to harden, but the mud still 
came up. The final process adopted was to seal the bottom with 
gravel. This method was worked out as follows: A large 
wooden funnel was built, with an opening so small that the 
gravel would not run out fast enough to stir up the mud. This 
funnel was loaded with gravel and slowly moved around over 
the cofferdam. This process was continued until a layer 1 ft. 
thick was placed, and then it was ready for the concrete. This 
process was found to work out very well indeed, and no more 
trouble was experienced with the mud coming up. The gravel 
was spread in such small quantities as to cause practically no 
disturbance of the mud. 

A concrete plant was built at each river, on barges. 
hopper divided into two parts was kept supplied with sand and 
stone by a clam shell bucket, loading from barges alongside, 
one barge for sand and one for stone. The cement was stored 
on the main barge, and in the first plant built, at Bush River, 
the cement was carried to the mixer by laborers. In the other 
plant the cement was carried forward by an endless chain 
conveyor. 

The stone and sand were fed into the mixer from the hop- 
per. The method of measuring the water was unusual, It 
was furnished through a 3 in. pipe under uniform prossure, and 
the amount was regulated by the time the valve was open. The- 
inspector communicated with the man handling the valve, speci- 
fying ‘‘5 or 10 sec, more,’’ or less, as desired. This method 
worked out very satisfactorily. Of course it is necessary to. 
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Details of Pier Forms, 


have a large enough pipe to give the proper volume of water 
quickly, 


The concrete was raised in an elevator to the top of the, 


tower, shown in one of the illustrations, and chuted into place. 
Concrete for all footings was deposited under water, and care 
was taken to have the bucket full, to decrease the danger of 
eddies washing out the cement on the top. 


The forms for the piers were made in one section in the Bush 
River work, and in six sections for the Gunpowder work. The 
unit forms had to be handled entirely with derricks, and little 
advantage was gained over the six piece forms. The forms 
were braced from the cofferdams ahead and behind, and also 
tied back with rods anchored in piers previously poured. These 
rods were wound with soft felt paper, and were easily removed 
after the pier had set, and were used over and over. The holes 
were pointed up with cement mortar. 


The diagram herewith shows the construction of the pier 
forms, and collapsible metal ribbed forms for pier openings. 
These collapsible forms were made of ribs of 3144x34%4x\% in. 
angles in 5 parts. The upper ones were bent to the radius of 4 
ft. 3 in. Quarter inch boiler plate was bolted to these angles. 
Small wooden wedges were inserted between 3 joints in the 
steel ribs, to be driven out when striking the forms. The angles 
were bolted to the wooden pier lagging and aided considerably 
in holding the pier forms in proper alinement. 


The supports for the slab forms consisted of five longitudinal 
trusses on 7 ft. centers. The construction of these trusses is 
well shown in the plan. The economy of steel truss supports 
is apparent, there being about 290 spans of the same length in 


___ 2A 2 Plank 515 





the two structures. These trusses were set up on jacks, and 
upright timbers with wedges between, resting on horizontal 
transverse timbers which in turn were supported on the pedestals 
of the piers. A timber stringer was placed on top of the jacks 
on which the trusses rested. The jacks were’ used to bring the 








Floor Slab, 


Reinforcing for One 


Weight 13 Tons. 


trusses to the proper height, and also to let down the trusses 
when striking. These trusses were let down directly onto a 
barge and towed to next pier by a gasoline tug boat. The 
forms for one span were frequently collapsed, hauled to new 
position, and jacked up into place in 3 hours. 


The lagging for the floor slabs rested on transverse beams, 
which extended 4 ft. beyond the parapet forms. The side forms 
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Slab Form Supports and Side Bracing. . 


were braced on stay planks nailed on the ends of these beams, 
wedges being provided for adjustment to keep the side forms 
in line. It was found necessary to watch these wedges closely, as 
when the forms were loaded the side wall lagging was bent out of 
line. It was thought that the trusses were designed heavy 
enough so that the difference in deflection would be negligible. 
The outer theoretically, carry only half as much load 
as the interior ones. A theoretical method of keeping these 
trusses uniformly loaded would have been to cantilever the 
outer portion of the beams 2 ft. 11 in. and make the spacing 
of the 4 interior trusses 5 ft. 10 in. Each truss would then’ sup- 
port a slab 5 ft. 10 in. wide. The ends of the cantilever beams 
would have to be braced up by some means if such a system was 


trusses, 


worked out. 

The trusses were made without camber, the allowance for 
settlement being obtained by using beams of graduated thick- 
ness in the floor forms. The allowance made was % in. for 
the 26 ft. spans. The reinforcing for one slab weighs about 13 
tons, and was usually placed by 10 men, and wired, in about 6 
hours. The stirrups were blocked up conerete block with 
grooves for the stirrups; the groove in these blocks absolutely 
prevented any of them working out from under and letting the 
stirrups down. One block was placed under the center of 
each stirrup, the stirrups supporting all other reinforcing. 
After the reinforcing was placed, and just before pouring con- 
crete, the forms were flushed out with a hose and a stream of 
clean water under heavy pressure, all dirt being washed into 
drain holes. . 

The slab forms were poured alternately, making it necessary 
to build two bulkheads for % the slabs, and none for the re- 
mainder. This method was found to be very advantageous, as 
it eliminated any chance of the work of the form men inter- 
fering with the work of the concrete gang. 


Expansion joints were provided at every third pier. These 


were made by using 8 layers of cheap felt paper, making a 
This paper was delivered in rolls 36 in. wide, 


thickness of 1 in. 














Handling Unit Pier Form With Derrick, 


which were cut in two with a cross cut saw. A layer of this 
paper was placed on top of piers at expansion joints to prevent 
any bond being formed when pouring the slabs. The expan- 
sion joints were covered by an iron cover plate 1. ft. wide, 
anchored to one slab and free to slide on the other. Special 
pains was taken to make the surfaces under this cover plate 
smooth, so that no ballast would work under and into the joint. 


Inspection. 

The inspection on the work was very complete. It was espe- 
cially strict with regard to the quality and cleanness of the 
sand used in concrete. There is danger in these days when con- 
crete is being used so extensively, that the matter of clean 
sharp sand will be underestimated, but no chances were taken 
in this work. 

Two inspectors were assigned to each concrete mixing plant. 
One inspector watched the proportions going into the drum, and 
the other looked after the spading and consistency of the mix- 
ture. All rods were inspected and required to be cleaned of 
rust before concreting. 


Comparison of Concrete Plants. 

Sand and stone was delivered from barges loaded at Balti- 
more and towed to the work. The work on the Bush River 
bridge was accomplished more advantageously because the water 
in the old draw span was deep enough to allow barges loaded 
with sand and stone to pass through at all stages of water. 
Thus there was no re-handling of these materials. 

In the Gunpowder River work it was necessary to pass all 
this material under the track and reload it on other barges. 
This work was done very efficiently by an endless chain con- 
veyor, which was rigged up on falsework. However, this extra 
handling of material added considerably to the cost of the work. 

The Bush River plant was constructed first, it having been 
decided by the contractors previous to submitting a bid that the 
concrete plants would be most advantageously located on barges. 
When the depth it would have been necessary to drive piles 
for a temporary trestle is taken into consideration, the advan- 








Completed Slab, Reinforcing Being Placed in Second Span Ahead. 
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Bush River Bridge 
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Curves Showing Progress at Bush River. 


tage of this method is apparent. The barge used at Bush River, 
however, proved a little too small for greatest efficiency and 
a barge of considerably greater size was used in the other plant. 
A chain belt conveyor also was installed in the latter plant, 
and cut down the force of laborers required very appreciably. 
On the latter plant, in fact, practically no laborers were re- 
quired in the plant proper, except one or two to load sacks of 
cement into the conveyor. 

The Bush River plant used a sheet iron chute, held in ap- 
proximate place by cables from a derrick boom. The chute in 
the Gunpowder River plant was a great improvement. It con- 
sisted of two I-beams of sufficient size to give great rigidity. 
In the plate forming the bottom of this chute there were made 
three discharge holes, capable of being easily closed. The 
chute was located over a pier and concrete could be chuted 
through any hole desired by adjusting the slides and dams in it. 
This chute was made long enough to easily reach entirely across 
the piers, this being possible on account of the rigid construc- 
tion, 

The pile drivers, steam hammers, pumps, and in fact, all ma- 
chinery, was placed on barges. The advantages are manifest. 
A single track trestle would have been constantly more or less 
congested on these bridges. Except occasionally during low 
water, it was possible to tow these boats around each other to 
almost any desired location. During low water, however, the 
depth of water in Gunpowder River was not always sufficient 
to keep the larger barges afloat. 

The progress report chart reproduced herewith is that kept 
by the engineer in the field. It appears rather complicated at 
first glance, but is readily intelligible after it has been used 
for a few days. The dead black represents completed struc- 
ture. The space from 30 to 34 is to be left till the last, for 
barges to go through. The symbols are shown on the illustration, 

An idea of the size of these combined jobs, which were let 
out in one contract, is given by the following quantities of 
materials, etc., handled in the construction: 


Combined length of bridges, feet .............. 7,714 
Number’ of: plsim ls ibe sic. on ie Li ae oasis Pauw es 10,249 
Number of batter piles... 6i.ccceiseeies isaliewvas 3,528 
Total number of piles .............. weal coven 13,777 


Number of yards excavated (wet) ............. 97,000 
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Yards of concrete masonry ....... Racca eee eee 76,400 
Reinforcing rods, tons, about...............000. 3,850 


The order for reinforcement was second in size only to the 
order for reinforcement for use in the Panama Canal work. 

The bridges were designed under the supervision of Alex C. 
Shand, chief engineer, in the office of ‘H.R. Leonard, engineer 
of bridges of the Pennsylvania R. R. The field work was done 
under direction of C. W. Thorne, assistant engineer. The con- 
tract was taken jointly by Henry Steers, Inc., New York, and 
Brann & Stuart, Inc., of Philadelphia. John Simmons was super- 
intendent for the contractors. We are indebted to the above 
for the data and plans contained herein. 





VALUATION OF COMMON CARRIERS. 
Large Number of Positions Open in United States Civil Service. 
On June 14th and 24th the Civil Service Commission an- 
nounced examination to be held on the dates indicated herein 
for the purpose of recruiting a force for service in connection 
with the valuation of common carriers: 


No. Title of Examination Set for 

656 Senior structural engineer................. July 21, 1913 
OOF AER CtITEI HOBANEOR os 025 nk 5 cin wise Sa sess no wie July 23, 1913 
GHS:) Bonior Civil sOMwINOOL 2-5. 000s ols i6.oecsrcarorets July 21, 1913 
OOU yes OR MINRGE eis kek ae etd arene 40m July 23, 1913 
660 Senior inspector of car equipment.......... July 21, 1913 
661 Inspector of car equipment................ July 23, 1913 
662. Senior electrical engineer............. eee duly 21, 1913 
663 Electrical engineer Sree Segere en July 23, 1913 
664 Senior inspector of motive power........... July 21, 1913 
665 Inspector of motive power................. July 23, 1913 
666 Senior railway signal engineer............. July 21, 1913 
667 Railway signal engineer..................5 July 23, 1913 
668 Senior mechanical engineer................ July 21, 1913 
G60: - Mechanical engineer <0... 0.5.6.0<60 siete o caane July 23, 1913 
B10: FOPMEOT SOULE «a5. coon annus ps isin amen July 21, 1913 
0 a PAB OG <5 f5 56. bolo saidin ove tgeapsins igre se Siaimkalatonete’ ie July 23, 1913 
fil Braminer OF Btcounts s -...26.. 6 esige ins sueunewiene July 28, 1913 


With a number of these positions it is not necessary to as- 
semble anywhere for examinations, the applicant being rated 
mainly on experience, etc. 





The Alabama, Tennessee & Northern has been awarded a 
contract for the building of new shops at York, Ala. 


Westinghouse, Church, Kerr & Co. has recently commenced 
work on terminal improvements for the Canadian Pacific at 
Winnipeg, Man., which will involve an expenditure of nearly 
$1,500,000 and will require two years to complete. 

The Chicago, Milwaukee & St. Paul and the Minneapolis, St. 
Paul & Sault Ste. Marie are planning to build a union freight 
and passenger station at Menasha, Wis. 

The Chicago, Rock Island & Pacific is building a new round- 
house and repair shop at Invergrove, Minn. 

W. A. MeGonagle, of the Duluth, Missabe & Northern, has 
announced that immediate steps will be taken in regard to the 
building of a viaduct for the railroad tracks over Highland 
street at Duluth, Minn. 

The Kanawha & Michigan, it is reported, will erect new 
shop buildings at Pomeroy, O.; this shop is to be completed in 
August of 1913. 

The Louisville & Nashville has awarded a contract to the 
Central Concrete Construction Co. for a reinforced concrete 
viaduct over Jefferson avenue, Lexington, Ky., to cost about 
$64,000. It is also reported that this road will make further 
improvements to its shops and yards at Birmingham, Ala., en- 
larging them to almost twice their present size and establish- 
ing a foundry. Construction work is to begin soon. 
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Twenty years ago this month eight hundred steel ties of a 
new design were purchased by the New York Central & Hud- 
son River R. R. by order of Walter Katte, chief engineer. This 
tie’ is described ‘in the' July, 1893, issue of the Roadmaster and 
Foreman, now incorporated in Railway Engineering and Mainte- 
nance of Way. The ties were laid with 80-Ib. rails in stone bal- 
lasted double track on the main line. Mr. Katte was very 
sanguine of the success of ‘thé ‘tie, which was known as the 
‘¢Hartford.’’, The cost of southern pine untreated ties at that 
time was fifty-five cents each, while the steel tie cost three dollars. 
Mr. Katte reported an estimated total saving on track main- 
tenance in favor of the metal tie amounting to between 8 and 
12 per cent. 

The Forestry Division of the Department of Agriculture was 
interested in the tie problem and during. July, 1893, this exhibit 
of the Government at the World’s Fair attracted many railway 
engineers. Metal ties in use throughout the world were shown 
by colored drawings. It is interesting to note that the steel tie 
was then considered the only solution of the tie problem, then 
more perplexing than now. 

G. A. Demore, now a roadmaster on the New York, New 
Haven & Hartford, was, in July, 1893, becoming acquainted 
with new duties as assistant roadmaster of that system under 
C. C. Elwell, roadmaster. 

The famous Halsted street lift bridge in Chicago, designed by 
J. A. L. Waddel of Kansas City, was nearing completion. 

Projected 600 years before Christ, and actually begun by the 
Emperor Nero, the canal through the isthmus of Corinth was 
completed in July, 1893. 

Track elevation was being agitated in Chicago, Minneapolis 
and other cities. Notices had been served upon railways to 
proceed to elevate their lines forthwith. Little or no attention 
was given the matter on the part of railway officers until 
several years later. 

An English company submitted a proposition to build a rail- 
way bridge across the English channel. The estimated cost of 
the work was $160,000,000. The number of piers was to be 
72 with spans of about 1,500 feet. 

A ‘‘rainmaker’’ operating in an especially equipped car 
was sent into Kansas by the Chicago, Rock Island & Pacific Ry. 

July, 1893, was a blue month for the engineering as well as 
the other departments of most railways. Nearly all construc- 
tion work had been stopped. Double track work on the Penn- 
sylvania lines, which had been started some time previously, 
was discontinued. Maintenance forces throughout the country 
were cut to the ordinary winter gangs. In addition a general 
10 per cent decrease in all monthly salaries was simultaneously 
put into effect by a number of roads. 

In July, 1893, the New York Central had just started a 
twenty-hour service between New York and Chicago. The 
train was made of Wagner Company cars ‘‘with vestibules 
covering almost the entire platform.’’ The train weighed 200 
tons. 





The Paducah & Illinois, it is reported, will let contracts this 
month for the construction of the bridge to cross the Ohio 
river at Metropolis, Il. 

The Philadelphia & Reading has asked for bids on 1500 tons 
of steel for additional grade crossing work in Philadelphia, Pa. 


The Committee on Streets and Bridges, Woonsocket, R. L., 
has*’awarded the contract for the construction of the new Har- 
rison Avenue bridge to S. Brien & Son and J...C. Bouvier at 
about $14,000. The structure, which will be of reinforced con- 
crete, will span the cut through which the New Haven tracks 
run at Harrison Avenue. 
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Dadian of Retaining Walls* 


By Alfred W. Hoffmann. 
2nd Group. Reinforced Concrete Retaining Walls 


General. By reinforcing a concrete retaining wall with tension 
steel bars, it is possible to make better use of the compres- 
sive strength of concrete than can be made in aygrayity wall. 
In a homogeneous concrete structure which is subjected to 
bending moments, the compressive fibre stress is equal to the 
tensile, fibre stress, and the allowable compressive stress is, 
therefore, limited by the exceedingly low tensile strength of the 
concrete which is only a small fraction of its compressive 
strength. By placing the steel reinforcement so that it takes 
tensile stresses any compressive stress up to the allowable on 
the concrete can be obtained by the selection of the correspond- 
ing percentage of steel reinforcement. Reinforced concrete re- 
taining walls are of lighter weight than plain concrete walls; 
they depend for their stability not only on their own weight, but 
also on the weight of the portion of the back fill which is ear- 
ried on the back or on the heel. 

The fill being, in most cases, lighter than concrete, it is evi- 
dent that, as a rule, a wider base is required for a reinforced 














Fig. 41 


Fig. 40 


Fig. 39 


concrete retaining wall than for a plain concrete wall, of the . 


same height and degree of safety against overturning. This 
calls for an increased volume of excavation, which, in comparing 
the economy of various types, should be charged against the 
reinforced wall. 

The economical percentage of reinforcement varies consider- 
ably with the height of the wall. The economy of plain gravity 
walls cannot be disputed for height up to about 12 or 16 ft. For 
greater heights, however, the reinforced concrete wall is, in most 
cases, cheaper, and with increasing height the percentage of rein- 
forcement should be increased too. ’ 

Failure of reinforced concrete retaining walls with low per- 
centage of steel is, in most cases, due to the same reasons as 
failure of plain gravity retaining walls. Stability and toe pres- 
sure are the main causes to be taken into consideration. Failure 
of walls with a high percentage of steel may also be due to the 
same causes. There are, however, other factors to be considered 
which are sometimes more influential in causing failure. These 
new factors are the internal stresses and the deformations 
caused by them. While a gravity wall with a reasonable degree 
of stability and a low toe pressure will not fail, a reinforced 
concrete wall with the same or a higher degree of stability and 
the same or lower toe pressure may fail because of some weak- 
ness in the wall itself. In designing a reinforced wall, stability 
and toe pressure must be considered to determine the general 
proportions of the structure, and in addition, a careful analysis 
of the stresses in all parts of the structure must be made, and 
steel and concrete so detailed as to avoid excessive stresses. 

Cracks do not give as much trouble in reinforced walls as in 
gravity walls. This may be largely due to the fact that rein- 
forced concrete walls are designed more carefully than gravity 


walls. Sometimes the same engineer who is satisfied that a 


° * This is the third of a series of articles on this subject. 


gravity retaining wall with a base of .4 of the height will an- 
swer the purpose, no matter what the soil and the surcharge 
maybe, will look into'these conditions very carefully if a rein- 
forced eoncrete wall is contemplated. There are practically no 
general rules for the design of reinforced walls, and an analy- 
sis in each individual case is the best safeguard against unde- 
sirable deformations. 

Long walls, reinforced or plain, should be built in short see- 
tions, and the exposed surface of the reinforced walls should 
always be protected from temperature cracks by a light rein- 
forcement well distributed over the whole area. 

Type III. This type resembles the gravity types I and II, in 
general proportions, stability and toe pressure. The area of 
the concrete section is reduced in the back, front or footing, 
and steel is placed where the tensile stresses are increased by 
the reduction of the concrete section. Figures 39, 40, 41, 42, 43 
and 44 show some variations of this type, which is economical 
for heights of about 10 ft. to 18 ft. 
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Fig. 44 


Fig. 42 Fig. 43 


The analysis is the same as for types I and II, as far as sta- 
bility and toe pressure are concerned. After the diagrams for 
earth pressure, surcharge, and soil reaction are determined, 
various sections are to be analyzed for tension in steel and 
compression in concrete. For the wall shown in Fig. 45, 
the earth pressure, 10 ft. surcharge, and the soil reaction have 
been computed, and are shown in Fig. 46 a, b, and ec. From 
these diagrams we find the shear and moment on section 2-2 
to be ; 

9? 


28.6 X —=1,160 lbs. X 3ft.= 3,480 ft. Ibs. 
9 


“tn 4 lbs. X 4.5 ft. = 11,580 ft. Ibs. 


28.6 X 10 X 9=2;! 
4 lbs. M = 15,060 ft. Ibs. = 180,720 


Shear = 3,7 


in. Ibs. 
In an unreinforced section the fibre stress would be : 
180,720 
—___—_—_——_ = 54 lbs. per sq. in. 
%xX12 xX 41? 


“This figure exceeds the allowable tensile stress on the con- 
crete, and a reinforcement is required of 
180,720 


As => = .35 sq. in. 





.9 X 38 X 15,000 
per lineal foot of wall, if the center of gravity of steel rein- 
forcement is assumed to be 3 ins. from the conerete surface, and 
the allowable stress on the steel is 15,000 Ibs. per square inch. 
The distance between the centers of compression and tension is 
assumed to be .9 of the effective depth. The compressive fibre 
stress is, then, 
180,720 X 2 





9 X 38 X 12 X 3X 38 
180,720 
st eto 7) The, 
1.62 X 38? 


per sq. in. 
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If 5<-in. square bars 12 ins. on centers are used, the area of 
the steel section is .39 square ins. per lineal foot of wall. The 
percentage of steel at section 2-2 is 


39 
p =—— X 100 = .0855% 
12 X 38 
The average unit shear is 
3,734 
v = ————__ = 9.1 Ibs. per sq. in, 
12 X 9 X 38 


No web reinforcement is required, as the allowable shear on 
concrete in railroad work is assumed about 30 lbs. per square 
inch, 


Similarly, we find for section 1-1 the following shear and 
moment: 
21? 
28.6 X—= 6,315 lbs. xX Tft.= 44,205 ft. lbs. 
° 


28.6 X 10 X 21— 
Shear = 12,320 lbs. 


6,005 Ibs. X 10.5 ft. == 63,055 ft. Ibs. 
M= 107,260 ft. Ibs. 
= 1,287,120 in. Ibs. 
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Figs. 45, 46a, 46b, and 46c. 


The reinforcement required is’ 
1,287,120 
As = = 1.025 sq. in. 
9 X 93 X 15,000 
per lineal foot of wall. A reinforcement consisting of %4 in. 
square bars 6 ins. on centers has an area of 1.12 sq. in., and a 
percentage 





1.12 
p= —— X 100 = .19 
12 X 93 
The compressive fibre stress is very low. 
shear is 





‘The average unit 


12,320 
v= ———_ = 12.25 Ibs. 
12 X 9 X 93 
No web reinforcement is required. 


per sq. in. 


The force acting on section 3-3 is the difference between the 
weight of the fill and surcharge carried on the heel minus the 
upward pressure of the soil against the base. It is sometimes 
recommended in text books to assume the wall to be on the 
point of overturning and to proportion the heel for the weight 
of the fill and surcharge disregarding the soil reaction which 
partially counteracts this weight. This does not seem to be 
good practice except where the soil reaction is very small as 
compared with the superimposed weights. Whether the wall 
fails by overturning or by excessive stresses in the heel seems 


immaterial. As long as the desired stability exists, there exists 


also the soil reaction which can be counted upon to reduce the 
load on the heel. This consideration applies more especially to 
heavily reinforced walls than to type III. The heel in type III 
, in most cases, shorter than in types IV and V, and the 
soil reaction can therefore often be neglected. 
Shear and moment on section 3-3 are as follows: 
Shear V = 4 X 3,100 = 12,400-Ibs. 
Moment M = 12,400 X 2 X 12 = 297,600 in. lbs. 
The reinforcement required is 
297,600 


is 


As = 





= .67 sq. in. 

. 9 X 33 X 15,000 
per lineal foot of wall. This area is supplied by % in. 
bars 10 ins. on centers. The percentage is 


square 



















































.67 
p = —— X 100 = .169%. 
12 X 33 
The average unit shear is 
12,400 
v = ———— > 34.8 Ibs. per sq. in. 
12 X.9 X 33 
LN NY 
2° Clear 
| - £2, i! 12 ¢4s 
| ad 
. if 5 Sa 46! 6"crs 
| ~ 
2*Clear 
3,00 16" 
ai “bots 
goa IWIN OISISIQ 
Nias / > 
, Wp 
FIG 47 t 
= | M91’ 
Ax “eae 
os 397'| il 
$ al 
ate 
Z ¥,"" Bars 6"Cr. 5S 3 
N 
“at : 7.9/' —+ 
7) 7 55 1b 
% ox 86" jax - = 5g in 
SHITUps FIG.49 





Figs. 47, 48, 49, and 50. 


This is slightly more than the allowable shearing 
web reinforcement is, however, required. 


stress; no 


The reinforcement as recommended is shown in Fig. 47. 


For the wall shown in Fig. 48, the soil reaction as computed 
is shown in Fig. 49. The shears, moments and stresses on 
sections 1-1, 2-2 and all other horizontal sections through the 
neatwork are exactly the same as in the wall, Fig. 45. To pro- 
portion the reinforcement in the toe, we find the shear at sec- 
tion 3-3 

40 + 26.55 
v= i aa X 48 X 12 = 18,200 lbs., 
and the moment 
13.45 X 48 
M = 26.55 X 48 X 12 X 24 s cracaaa usa 12 X 32 


== 460,000 in. lbs. 
The area of steel section required is 


460,000 
As = 





= 1.03 sq. ins. 
9 X 33 X 15,000 
The % in. square bars 6 in. centers supply an area of 1.12 
sq. ins. and a percentage 
1,12 
= ——— X 100 = .28%. 
12 X 33 


The compressive fibre stress is, therefore, very low. 
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The unit average shear is 
18,200 
Vv == 
12 X 9 X 33 
A web reinforcement is required, to extend from section 3-3 


= 51 lbs. per sq. in. 


to the vertical section, the shear on which is 
12 X .9 X 33 X 30 = 10,700 lbs. 
At section 4-4 (2 ft. 0 ins. from the toe) the shear is 


33.2 + 40 
Vv = ———- X* 24 X 12 = 10,600 lbs. 


If 10,700 lbs. of shear is carried by the concrete, then 18,200 
— 10,700 = 7,500 lbs. remain to be carried by the web reinforce- 
ment. Assuming that 5 in. square vertical stirrups aré used, 
as shown in Fig. 50, then the spacing of stirrups is 


39 X .707 X 15,000 XK 33 X .9 
= 16 ins. 





7,500 
The detail of this wall is shown in Fig. 51. 
Provision for drainage and against sliding is similar to that 
for types I and II. Temperature reinforcement will be dis- 
cussed in connection with type IV. 
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Deformation of the walls, Figs. 39 and 40, is but slightly 
more than for types I and II. The deformation of the wall 
shown in Fig. 45 is about 


(21 X 12)? 


= ( + 
12 X 96* 8 15 
2,000,000 x ———— 


6,864 8,237 





) = .0127 ins. 


- 


Type IV. L-Shaped Retaining Walls. 


This type is similar to the one described before, and differs 
from it chiefly by the higher percentage of reinforcement. 
Fig. 52 shows a wall 24 ft. high of this type. The stability and 
soil reaction have been computed by the methods discussed 
before, and the result is shown in Fig. 53, which is the diagram 
of the soil pressure. Employing the same method for the com- 
putation of the stresses we find, in the horizontal section through 
the bottom of the neatwork, an average unit shear of 35 Ibs. 
per square inch. A vertical tension reinforcement of 1 inch 
square bars 4 in. centers is required. At a horizontal section 
6 ft. above the top of the footing, the vertical reinforcement 
required consists of 1 in. square bars 8 in. centers. At a section 
12 ft. above the top of the footing the spacing of 1 in. square 
bars is 16 ins. It would be wasteful to let all the bars required 
at the bottom of the neatwork extend to the top of the wall, 
where only a small percentage is required. Fig. 54 shows 
how the reinforcement can be arranged, with a view to economy. 


Horizontal bars of small size should be provided, about 1 ft. 
6 ins. to 2 ft. centers, to space the vertical main reinforcement. 

In addition to the main reinforcement near the back face, 
the front face should be reinforced with small-size bars both 
ways, for temperature stresses. The temperature reinforcement 
should be about .2 to .3% of the area of the average concrete 
section. 

The thickness of the L-wall at the bottom should be so pro- 
portioned that no web reinforcement is required, as it is difficult 
to place such web reinforcement. 

The reinforcement in the footing has been determined by the 
methods discussed before. 

The proportion of toe to heel must necessarily depend on 
local conditions. It is impossible to fix general rules for such 
proportions. If extensive rock excavation is necessary for a 
retaining wall, then a short heel is desirable. Fig. 55 shows 
a retaining wall differing from the wall shown in Fig. 52 only 
in the proportion of toe to heel. The diagram of the soil reac- 
tion for this wall is shown in Fig. 56. It will be seen that, by 
reducing the heel, the factor of safety and also the toe pressure 
is reduced. 
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The deformation of the walls, Figs. 52 and 55, at the top, is 
about 
8,237 





(21 X 12)? (em 


- ) = .24 ins, 
8 15 


a 
12 xX 36° 


2,000,000 x 


Type V. Counterfort Retaining Walls. 


A retaining wall of this type is a more complicated structure - 
than a wall of any of the other types. The wall is a continuous 
horizontal beam resisting the lateral earth pressure, supported by 
the counterforts, the toe is a cantilever resisting the soil pres- 
sure, the heel is a continuous beam supported by the counter- 
forts carrying the weight of the earth fill minus a portion of 
the soil reaction, and the counterforts are cantilevers of the T- 
beam section. Much emphasis should be laid on the fact that both 
the front wall and the heel are continuous slabs, and should be 
reinforced as such. The horizontal main reinforcement in the 
front wall should be placed outside between the counterforts 
and inside at the counterforts. The best method is to provide a 
through reinforcement outside, and to use short bars at the 
counterforts. If, however, the spacing of the counterforts is 
very close, then it may be better to provide a through rein- 
forcement both inside and outside. Sometimes bent bars are 
used to supply the section required at the center and at the 
counterfort with a minimum of steel. It is, however, rather 
difficult to place such bent bars and to hold them in position. 
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The theoretical moment of a continuous beam, both at the 
center and at the support, is 149 w/? for interior spans. It is, 
however, good practice to design the front wall for at least 
1490 WZ*, both at the center and at the counterfort. The span 
should be taken from center to center of counterfort. It is 
necessary to be very conservative, especially in the design of 
railroad retaining walls of this type, to minimize the danger of 
eracks. End spans should be figured for‘a moment 144 w/?. 

The thickness of the front wall at the bottom should be 
sufficient to carry the shearing stresses without a web reinforce- 
ment. If this requirement calls for too heavy walls, then the 
distance between counterforts should be reduced. Provision 
should be made in all cases for spacing bars and an adequate 
temperature reinforcement. 

The same rules apply to the design of the heel, except that it 
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The toe of a counterfort retaining wall is to be treated in 
exactly the same way as the toe of an L-shaped retaining wall. 

If we pass a horizontal section through the counterfort, there 
is both a shear and a moment acting on the section under con- 
sideration. The shear is equal to the earth pressure plus the 
live load thrust above the section, and the moment is the prod- 
uct of the shear times the distance of the center of gravity of 
the shear diagram from:the section. There can be no question 
that the counterfort is a cantilever, carrying shear or diagonal 
tension, compression near the front and tension near the back. 


_ Yet, a few years ago, Mr. E. Godfrey published a paper on 


counterfort retaining walls in which he makes the statement 
that the counterfort is a member in pure tension, and that the 
concrete in the counterfort takes no stress. If we establish 
equilibrium in any horizontal section, between the external 
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either bent bars or stirrups in the heel slab. For this reason 
there is no restriction to the diagonal tension or average shear 
other than the limit of the allowable stress. About 100 lbs. per 
sq. in. average shear can be allowed in a concrete slab, for rail- 
road work, which is properly reinforced with stirrups or bent 
bars. The main reinforcement is to be placed in the bottom 
between the counterforts, and in the top at the counterforts. 
The main bars are frequently placed closer together near the 
juncture of the footing with the neatwork. This detail is not 
in harmony with theoretical or. practical considerations. At 
the juncture there is always a certain amount of the soil 
reaction to be subtracted from the weight of the backfill and 
the superimposed: load. On the other hand, at the extreme end 
of the heel, there is either less soil reaction or none at all 
counteracting the weight. It is, therefore, logical and correct 
to space the main bars closer together at the outer edge of 
the heel than near the front wall. 





exists a neutral line in the section, where the shear is a max- 


imum, we see further that the stress to one side of the neutral 
line is compression, to the other side tension. If Mr. Godfrey’s 
contention was correct, then the tension in the steel in the 
counterfort would necessarily be a constant value from top to 
bottom. It can be readily seen that both the shear and the 
moments are decreasing towards the top. It is therefore 
feasible and correct to gradually reduce the steel section 
between the footing and the top of the wall. 

At any section the moment of the interior stresses is equal 
to the moment of the external forces. This latter moment being, 
for a certain section, a fixed amount, it follows that the internal 
stresses, both compression and tension, are smaller if the dis- 
tafice between center of compression and center of tension is 
increased. Neglecting, as we do, the tension carried by the 
concrete, it is economical and best practice to concentrate the 
main steel reinforcement as near to the back face of the coun- 
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terfort as practicable. The practice of distributing the steel 
in small units all over the tension zone of the counterfort 
(see Fig. 57) is a very objectionable one, as the steel is liable 
to be overstressed considerably. This practice is due to a mis- 
conception of the action of the counterfort under stress. 
The counterfort is a T-beam, and, like all other T-beams, it 
cannot act as desired unless the compression slab (in this case 
the front wall) is securely anchored to the stem which is in 
this case the counterfort. The ecounterfort acts as support for 
both the front wall and the heel slab, and the anchorage should be 
so proportioned as to transmit the reaction of these slabs to the 
counterfort, both in tension and in bond. Like all T-beams, the 
shear ‘is generally high in the counterfort, and the provision 
made for the shéaring stresses is, in most cases, insufficient. 
The same engineer who designs stirrups or bent bars in a girder 
with an average shear of 100 lbs. per sq. in. with great care so 
as to insure their effectiveness, will often place horizontal bars near 
each face of a counterfort which carries the same unit shear. 
This seems to be a standard detail. In the text books and peri- 
odicals, there-are hardly any walls to be found where the hori- 
zontal bars have been looped around the main tension bars near 
the back. It is apparent that a straight bar, placed like a 


spacing or distributing bar, cannot assist greatly in carrying 
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FIG. 57 
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Figs. 55, 56, and 57. 


shear or diagonal tension. Either real stirrups looped around 
the main bars and spaced close enough to carry the total shear 
minus the share of the concrete, or bent bars, similar to those 
used in girders with heavy shearing stresses, should be used. 

The shearing stresses are liable to be especially high in walls 
with short heel (in rock cuts). Figs. 58, a, b, and ce, show plan, 
elevation and section through a retaining wall which is the 
North abutment of the Market street overhead bridge over the 
Cc. M. & St. PB. Railroad tracks in Spokane,,.Wash. A railroad 
track runs on top of the backfill parallel and close to the wall. 
The sureharge was, therefore, assumed equal to the weight of 
12.5 ft. of earth at 100 Ibs. per cubic ft. The following is an 
analysis of a typical wall of 29 ft. height and 14 ft. 3 in. width 
of base. The same method of analysis has been used in 
designing the retaining walls Figs. 58 and 63. 

Fig. 59a shows the plan and Fig. 59b the section through 
the wall which has 1 ft. 6 ins. counterforts 12 ft. centers. 
Fig. 59¢ shows the diagram of the earth pressure and live 
. load thrust which are computed on the basis of a natural 
slope ef the backfill of 1% to 1. 


The total horizontal thrust 
358 + 1,187 
1, = ————— XK 29 = _ 22,400 Ibs. per lin. ft. of wall. 
The center of gravity of E, is 11.91 ft. above the base. 
The vertical forces are as follows: 

V, = weight of earth fill and surcharge 


— $9.25 X 26 X 100 == 24,050 Ibs. 
, 19.25 x 1,250 = 11,560 Ibs. 
v= = weight of footing = 14.25 X 3.0 x 150 = 6,410 Ibs. 
V;= weight of wall =26.0 xX 1.5 X 150= 5,850 Ibs. 
V; = total vertical force = 47,870 Ibs. 


The center of gravity of the vertical forces is 8.65 ft. from 
the toe of the footing. The resultant of all horizontal and 
vertical forces intersects the base at a distance of 

22,400 X 11.91 
8.65 — ———__—_——_ = 3.07 ft. 
47,870 
from the toe. 

The soil reaction is distributed over a distance 3 X 3.07 = 9,21 
ft. from the toe. The maximum toe pressure is 5.2 tons per 
square foot. 

To facilitate the analysis of various horizontal sections, the 
curve of the shear has been plotted, in Fig. 60, the horizontal 
ordinate giving the shear at any section. The light line gives 
the total shear on the section, while the heavy line gives the 
resultant shear after the subtraction of that portion of the 
shear which is carried by the main reinforcement owing to its 
inclined direction. For a discussion of the distribution of the 
shear in beams with variable sections the reader is referred 
to Prof. Emil Moersch’s. Conerete-Steel Construction, 1909 Edi- 
tion, p. 190. The subtractive-quantity, if the additional quan- 
tity due to the slight inclination of the compressive stresses is 
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Figs. 59c, 59b, and 59a. 


neglected, is % T tan «, where T = the internal tensile force 
acting in the vertical direction. 
oc = the angle between the vertical and the back of ‘the 
counterfort. 
At the section through the counterfort at the bottom of the 
neatwork, the moment 
M = 29,490,360 in. Ibs, 





29,490,360 
T = Compression = Tension = —————— = 254,200 Ibs. 
116 
The compressive fibre stress is determined: by the equation 
11.5 
fe + f. 
29.5 


xX 18 X i2 X 6 = 254,200, 


2 
to f- = 282 Ibs. per sq. in. 
The tensile stress in the direction in which the main rein- 
forcement is placed (parallel with the back) is 
= 254,200 X 27.6 
= == 269,800 Ibs. 
cos «x > 26 
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The total shear on the section is 


1,102 + 358 


9 


The reduction of shear due to the batter of the back is 
254,200 XK % X 


The resultant shear on the section is, then, 





X 26 X 12= 


9.25 


26 


n 


Fig. 62, Pile Plan. 


227,800 Ibs. 


= 79,000 Ibs. 


148,800 Ibs., or, the average unit shear is 





== 67.5 lbs. per sq. in. 
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227,800 — 79,000 = 





Similarly the shear is found to be at 


3 ft. 
12 ft. 
15 ft. 
20 ft. 
23 ft. 


above the 
above the 


above the 


bottom = 
bottom = 
above the: bottom = 
above the bottim = 
bottom = 


If the tensile strength of the concrete 


22,500 Ibs. 
61,000 Ibs. 
34,600 Ibs. 
21,800 Ibs. 
11,070 Ibs. 


= 61.5 Ibs. per. sq. 
= 46.5 lbs.-per sq. 
== 32.0 bbs. per sq. 
== 31.4 lbs. per sq 
= 23.6 lbs. per sq. 


in. 
in. 
in. 
in. 
in. 


is neglected, then both 


the direction and amount of the diagonal tension do not vary 


ment. 


between the neutral line and the center of the steel reinforce- 


If o =the angle between the neutral line and the direction 
of the diagonal tension, 
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v = shearing stress, 
f: = direct tensile stress; 
then the direction of the diagonal tension is given by 
2v 


tan 2 


t 
Between the neutral line and the steel 
f; = 0, whence 
tan2o = ce, 
20 


o . 
The amount of diagonal tension is determined by the equation 


aes V (ft)? 2 
D. T. = re -- gg + Vv 
fy = 0, 
D. T. = v. 

The diagonal tension in the tension zone on any section 
equals the average shear at the section, and its direction is 45° 
with the neutral axis. 

Diagonal tension in the compression zone is a curve, and its 
amount is rapidly diminishing with increasing distance from 
the neutral line, owing to the influence of the compressive 
stresses which are substituted in the above formulas as nega- 
tive tension. Fig. 6la shows the neutral line, the compression 
and tension zone, and also the lines of diagonal tension and 
diagonal compression, which latter coincide with the lines of 
probable failure. The full lines indicate the diagonal stresses 
if the’ tensile strength of the concrete is neglected. The influ- 
ence of the tensile strength of the concrete tends to change 
the direction of the lines slightly, as indicated by the dotted 
lines. 

Figs. 61b and e are diagrams of compressive and tensile 
stresses and of shearing stresses, on the horizontal section 
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through the bottom of the neatwork. The compression on the 
stem has been neglected, as is usually done in the analysis of 
T-beams. : 
As shown before, the average shear at a bottom section 
is 67.5 lbs. per sq. in. 
at 3 ft. above the bottom it is 61.5 Ibs. per sq. in. 





Average shear = 64.5 lbs. per sq. in. 
The total diagonal tension between these sections | 


18 X 36 X 64.5 
T, = ———_—_————- = 29, 600 Ibs. 


v2 
Allowing a stress of 12,000 lbs. per sq. in. on the steel, and 
assuming that the steel will take all tension, the area of steel 
section required between the two sections is 
29,600 





‘12,000 
If the concrete is assumed to carry 30 Ibs. per sq. in. of diag- 
onal tension, then the steel will have to be proportioned for 
18 X 36 X 34.5 
tT. = ——_—__——_ = 15,800 Ibe. 





12,000 

The other sections are to be investigated similarly. 

Fig. 62 shows the reinforcement proposed for this counterfort. 
The reinforcement in the wall and in the footing has been omitted. 

Fig. 63 shows a retaining wall along Portland Avenue and 
an Alley in Tacoma, Wash. The east end of the wall, facing on 
Portland avenue, is used as an abutment for the steel structure 
which carries the C. M. & St. P. tracks over the street. The 
walls, Fig. 58 and Fig. 63, were designed in the Chicago office 
of the engineering department of the C. M & St. P. Railroad, 
Mr. C. F. Loweth, chief engineer; Mr. J. H. Prior, assistant 
engineer. 

Two sections of the wall, Fig. 63, are L-shaped walls, while 
the two eastern sections, which are considerably higher, are 
designed as counterfort retaining walls. Attention is éalled to 
the web reinforcement in toe, heel and counterfort. 

Stability and toe pressure of counterfort retaining walls is 
practically identical with L-shaped walls. 

(To be concluded.) 





Reports point to the re-establishment of shops of the Chicago 
‘& NorthWestern and the selection of a location between Ke- 
nosha, Wis., and Winthrop Harbor, Ill. The present Chicago 
shops would be abandoned because of lack of room for needed 
enlargement and the company’s inability to purchase additional 
acreage adjoining them. 

The Grand Trunk, it is reported, contemplates the expendi- 
ture of $100,000 for improvements about the yards at Nichols. 
The work, it is reported, will include a new roundhouse and 
shops. , 

The Great Northern, it is reported, has awarded a contract to 
the Widell Co. for about $300,000 worth of tunnel and bridge 
work in Montana. 

Gulf, Colorado & Santa Fe has received bids on a $25,000 
six-stall engine house to be erected at Temple, Tex. 

The Gulf, Florida & Alabama, is is said, will erect a passen- 
ger station and office building at Pensacola, Fla., at an expendi- 
ture of about $50,000. 

The proposed improvement of the Louisville & Nashville at 
Boyle, a suburb of Birmingham, Ala., will, it is reported, in 
volve a total expenditure of $1,000,000 and include a foundry 
and machine shop. 

The Missouri, Oklahoma & Gulf will erect main shops at 
Muskogee, Oklahoma, at a cost of about $200,000. The neces-- 
sary contracts have been let. 

The Pennsylvania has taken estimates for the erection of a 
pumping station at Hillside, Pa. 

















Operating. 


S. S. Hoff has been appointed superintendent of the Altoona 
Juniata & Northern Ry. at Altoona, Pa., succeeding C. H. Kipple. 

Rk. N. Begien, formerly assistant general superintendent, has 
been appointed general superintendent of the Baltimore & Ohio 
Southwestern R. R., exclusive of the Cincinnati terminals, 
office at Cincinnati, O. The authority of H. B. Voorhees, general 
superintendent, has been extended over Cincinnati, Hamilton 
& Dayton Ry., and the Cincinnati terminal division, office at 
Cincinnati, O. J. B. Carothers has been appointed assistant 
general manager of the B. & O. S. W. R. R. and the Cincinnati 
Hamilton & Dayton Ry., succeeding F. D. Batchellor. 

C. A. Plumly has been appointed assistant general superin- 
tendent of the B. & O. S. W. R. R. at Cincinnati, succeeding 





Cc. A. PLUMLY, Assistant to General Superintendent. 
Baltimore & Ohio Southwestern R. R. 


E. W. Scheer. He was born October 15th, 1876, and became 
a telegraph operator while wearing knee pants, and performed . 
his first service for the Cincinnati, Washington & Baltimore 
R. R. November Ist, 1887, holding various positions as agent 
and operator with the above company, later the B. & O. 8. W. 
R. R. Co., until June Ist, 1903, when he was appointed extra 


train dispatcher at Chillicothe, Ohio, and later made regular 


dispatcher. On October 20th, 1905, he was made night chief 
dispatcher at Chillicothe, was promoted to day chief train 
dispatcher September 10th, 1907, and made division operator 
with headquarters at Cincinnati, Ohio, July 31st, 1910.- He 
was appointed trainmaster, Indiana division, with headquarters 
at Seymour, Ind., March 1st, 1912; appointed assistant superin- 
tendent telegraph B. & O. S. W. and C. H. & D. Ry. January 
Ist, 1913, with headquarters at Cincinnati, Ohio. June Ist, 
1913, he was appointed assistant to general superintendent 
B. & O. 8. W. R. R. and C. H. & D. Ry., with headquarters at 
Cincinnati, Ohio. 

A. A. Kopp has been appointed assistant general manager 
of the Big Sandy & Cumberland R. R. at O’Keefe, W. Va. 

E, 8. MeDaniel has been appointed superintendent of the 
Birmingham & Southeastern Ry. at Union Springs, Ala., succeed- 
ing W. M. Blount, elected president. 

' R. Armstrong, superintendent of the Canadian Pacifie Ry., 
has been transferred from Saskatoon, Sask., to Souris, Man. 
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- E. W. Du Val, superintendent, has been transferred from 


Souris, Man., to Saskatoon, Sask., succeeding Mr. Armstrong. 
H. D. Grant has been appointed acting general superintendent 
at St. John, N. B., succeeding Wm. Downie, granted leave of 
absence. 

John McCraw, formerly acting superintendent, has been ap- 
pointed superintendent of the Central Vermont Ry. 

E. R. Glidden has been appointed superintendent of the 
Chicago & Alton Ry. at Evansville, Ind., succeeding J. O. Bell, 
who has accepted service with another company. 

8S. A. Morrison, formerly trainmaster, has been appointed 
superintendent of the Chicago & North Western Ry. at Chicago, 
succeeding F, O’Brien, transferred. 

F. B. Mitchell has been appointed superintendent of the 
Cincinnati, Hamilton & Dayton Ry., at Dayton, O., succeeding 
J. J. Corcoran. 

John Maney, formerly general superintendent, has been elected 
vice-president and general manager of the Clinton & Oklahoma 
Western Ry., at Clinton, Okla. 

E. B. Mitchell has been appointed assistant superintendent of 
the Colorado & Southern Ry. at Cheyenne, Wyo., succeeding 
W. L. Smith. 


T. H. Hayden has been appointed general manager of the 
Cumberland R. R. at Artemus, Ky., succeeding B. H. Milner. 


C. E. Hall has been appointed general manager of the Dar- 
danelle & Russellville R. R. at Russellville, Ark. 


OM. F. Figgatt has been appointed general manager of the Dur- 
ham & South Carolina R. R., office at Durham, N. C. 


R. C. Watkins has been appointed acting superintendent of 
the Galveston, Harrisburg & San Antonio Ry. at San Antonio, 
Tex., succeeding J. E. Taussig. 


James Bain, formerly superintendent, has been appointed 
general superintendent of the Halifax & Southeastern Ry., at 
Halifax, N. 8. 


J. Burns has been elected vice president and general manager 
of the Jonesboro, Lake City & Eastern R. R., office at Jonesboro, 
Ark., succeeding W. H. Smith. 


J. F. Sugrue has been appointed superintendent of the Lake 
Charles & Northern R. R. at De Ridder, La., succeeding J. K. 
Foley. 


Orange Richardson has been appointed general manager of the 
Laurel Fork Ry., succeeding Evan Jones, office at semen, 
Carter Co., Tenn. 


J. W. Knightlinger, formerly assistant ‘superintendent, has 
been appointed superintendent of the Louisiana Western R. R. 
and Morgan’s Louisiana & Texas R. R., at Lafayette, La., suc- 
ceeding L. Mims. 


A. C. Lee has been appointed general manager of the Manistee 
& Repton Ry. at Monroeville, Ala., succeeding J. A. Kauffman. 
J. C. Dougherty has been appointed general manager of the 


. Milltown Air Line Ry. He entered railway service in 1896, 


with the Georgia R. R., where he held the positions of operator 
and agent at various locations. . In 1899 he entered the service 
of the Georgia Southern & Florida Ry., where he held the posi- 
tions of operator, bill clerk, cashier, and joint freight agent. 


, In 1902-3 he was employed as agent and later commercial agent 


of the Tipton, Thomasville & Gulf Ry., and in 1903-4 was freight 
agent of the Atlanta, Birmingham & Atlantic Ry., and the latter 
part of 1904 he was rate clerk of the Brunswick & Birmingham 
Ry. In 1904-5 he was agent of the Valdosta Southern Ry., and 
during 1905-6 was appointed auditor and then general freight 
and passenger agent. He was chief clerk to traffic manager, 
Georgia & Florida Ry., 1906-7, auditor of the Savannah & 
Northern Ry., 1907-9, auditor of the Valdosta, Moultrie & 
Western Ry., 1909-12, and retired on account of ill health in 
1912, His appointment as general manager, as noted above, 
was effective May 21, office at Milltown, Ga. 


F. Ringer has been appointed superintendent of the Missouri, 
Kansas & Texas Ry. at Muskogee, Okla. 

A. J. Alexander, superintendent of the Missouri Pacifie Ry., 
has been transferred from Sedalia, Mo., to Pueblo, Colo., suc- 
ceeding T, A. Shea, transferred to McGehee, Ark., succeeding 
C, M. Andrews. Phil Carroll has been appointed superintendent 
at Poplar Bluff, Mo., succeeding J. Cannon. 

B. B. Tolston has been appointed division superintendent of 
the Mobile & Ohio R. R. at Murphysboro, Ill, sueceeding E. W. 
Moore. 


W. E. Brisbin, formerly superintendent, has been appointed 


‘general superintendent of the National Rys. of Mexito, at 


Tierra Blanea, V. C., Mex. S. D. Canales has been appointed 
superintendent at Monterey, N. L., succeeding J. C. Doria. 

H. M. Blon has been appointed superintendent of the New 
Mexico Midland Ry., office at San Antonio, Tex. 

W. A. Pease, formerly superintendent, has been appointed 
general superintendent of the Nezperce & Idaho R. R., office at 
Lewiston, Ida. 


J. D. Patterson has been appointed general superintendent 
of the Panama R. R., office at Colon, Panama. He was first em- 
ployed in the capacities of engineer, passenger conductor, road- 
master, yardmaster, trainmaster and station master of the 
Atlanta joint terminals. He was later appointed superintendent 
on the Mobile, Jackson & Kansas City R. R. He held the 
position of general superintendent of the Atlanta joint terminal 
till May 19, 1913, when he accepted the position as noted above. 


A. G. Whittington has been appointed superintendent of the 
International & Great Northern Ry. at San Antonio, Tex. 


E. H. Green, Jr., has been appointed general manager of the 
Peach River Lines at Beaumont, Tex., succeeding C. W. Hole. 


C. G. Stephens has been elected vice president and general 
manager of the Pelham & Havana R. R., office at Cairo, Ga. 


J. J. Corcoran has been appointed superintendent of the 
Pere Marquette R. R. at Detroit, Mich., succeeding H. O. Hal- 
sted, assigned to other duties. 

E. L. Page has been appointed general manager of the Port- 
land & South Eastern R. R. at Portland, Ark. 

M. Blizard, formerly superintendent, has been appointed gen- 
eral manager of the St. Joseph Valley Ry., office at Elkhart, Ind. 

F. O’Brien, formerly superintendent of the Chicago & North 
Western Ry., has been appointed superintendent of the St. 
Louis, Peoria & North Western Ry., office at Pekin, II. 

Lucius Laudie, formerly auditor, has been appointed general 
manager of the Salt Lake & Mereur R. R. at Salt Lake City, 
Utah. 

W. J. Parks has been appointed superintendent of the Ten- 
nessee & North Carolina R. R. at Newport, Tenn., succeeding 
A, J. MeMahan. 

W. M. Lynch, formerly trainmaster, has been appointed 
superintendent of the Texas & Pacific Ry. at = Spring, Tex., 
*succeeding Avy G. Whittington. 

W. H. Raymond has been appointed sseinaaiadiean of the 
Tooele Valley Ry. at Tooele, Wash., succeeding L, T. Sicka. 

A. W., Laird, formerly assistant treasurer, has been ap- 
pointed general manager of the Washington, Idaho & Montana 
Ry. at Potlatch, Ida., succeeding W. M. Deary, deceased. 

Peter E. Stryker has been appointed superintendent of the 
Wharton & Northern R. R., office at Wharton, N. J. 


Engineering. 

F. L. Guy, division engineer of the Atchison, Topeka & Santa 
Fe Ry., has been transferred from Arkansas City to Emporia, 
Kan., succeeding M. C. Blanchard, promoted. H. J. Moore has 
been appointed division engineer at Arkansas City, succeeding 
Mr. Guy. 
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J. E. Willoughby has been appointed assistant chief engineer 
of the Atlantic Coast Line R. R. at Wilmington, N. C. He grad- 
uated from the University of Alabama in 1892 with the degree 
of Bachelor of Engineering, and began railway work in 1887 
as rodman on the Birmingham Mineral R. R. He worked in the 
engineering and land departments of the Louisville & Nashville 
R. R. from August, 1887, to April, 1900, exclusive of some three 
years which were spent at the University of Alabama. In 1900 
he was appointed assistant chief engineer of the L. & N. R. R. 
new lines in Alabama, and in 1901 he was appointed engineer of 
construction of the Alabama and Florida division, In 1902 he 
was made division engineer of the La Follette & Jellico R. R., 
an L. & N. subsidiary, and in 1903-4 was chief engineer of the 
Knoxville, La Follette & Jellico R. R. From 1905 to 1912 he 
was engineer of construction of the Louisville & Nashville R. R., 
including several subsidiary lines. He was chief engineer of 
the National Rys. of Haiti and of the Carribean Construction 
Co. in 1912-13. June 1, 1913, he was appointed assistant chief 
engineer of the Atlantic Coast Line R. R., as noted above, office 
at Wilmington, N. C. He is a member of the American Society 
of Civil Engineers and of the American Railway Engineering 
Association. His experience has covered new construction vary- 
ing in cost from $10,000 to $350,000 per mile, and the reconstruc- 
tion of over 1,000 miles of railway. 


E. D. Jackson has been appointed division engineer of the Bal- 
timore & Ohio R. R. at Philadelphia. He graduated from Vir- 
ginia Military Institute in 1902 and entered the service of the B. 
& O, R. R. as rodman in 1902. He was appointed assistant divi- 
sion engineer in August, 1906, and assistant engineer in the 
general offices in January, 1907. He was appointed division en- 
gineer of the Chicago division in April, 1909, assistant engineer, 
operating department, in March, 1910, and assistant engineer 
in the maintenance of way department in November, 1911. His 
present position as division engineer took effect May 1, office 
at Philadelphia, Pa. 


A. T. Fraser has been appointed district engineer of the 
Canadian Northern Ry. at Edmonton, Alta. 


F. I. Cabell, chief engineer of the Chesapeake & Ohio Ry., 
has been appointed chairman of the valuation committee, and the 
duties of the chief engineer’s office will be performed by W. F. 
Steffens, assistant chief engineer, until further notice. 


P. V. Brown has been appointed assistant engineer of the 
Chicago & Alton Ry. at East St. Louis, Ill. 


J. O. Bell has been appointed superintendent of the Chicago 
& Eastern Illinois R. R. at Salem, Ill., succeeding G. H. Trenary, 
transferred to the Chicago division, office at Danville, Ill. 


C. Brannon, formerly assistant engineer, has been appointed 
assistant chief engineer of the Chicago & Eastern Illinois R. R., 
office at Chicago, Ill. R. R. Wilson has been appointed assistant 
engineer at Evansville, Ind., sueceeding Mr. Brannon. 


L. J. Putnam, who was appointed principal assistant engi- 
neer of the Chicago & North Western Ry., as announced in the 
June issue of Railway Engineering, was born at Manchester, 
Ia., February 17, 1878. He graduated from Cornell College, Mt. 
Vernon, Ia., in 1905, in the civil engineering course, and began 
railway work with the Illinois Central R. R. in 1898.: In 1899 he 
accepted a position as instrument man on the C. & N. W. Ry. 
He was appointed assistant engineer on construction in 1901, 
and served in that capacity on various divisions till March, 
1906, when he was appointed acting division engineer. In 
March, 1907, he was appointed assistant resident engineer, serv- 
ing in this capacity at various locations till April, 1912. In this 
capacity he had charge of terminal improvements, construction of 
a bascule bridge, track elevation, construction of ore dock, anda 
construction division on the Milwaukee-Sparta line. He was 
appointed division engineer of the East Iowa, West Iowa, Iowa 
and Minnesota divisions in April, 1912, and promoted to prin- 
cipal assistant engineer May 15, 1913, office at Chicago. 


B. B. Shaw, assistant engineer of the Chicago, Rock Island & 
Pacific Ry., has been transferred from El Reno to McAlester, 
Okla. 


W. S. Burwett has been appointed district engineer in charge 
of construction of the Cleveland, Cincinnati, Chicago & St. 
Louis Ry, at Middletown, O. A. M. Turner has been appointed 
district engineer of construction at Indianapolis, Ind. 

Thomas B, Kennedy, who has been appointed engineer of 
the Cumberland Valley, effective June 17, was born on Septem- 
ber 22, 1870, at Chambersburg. He graduated from Chambers- 
burg Academy in 1887, and then took an engineering course at 
Lafayette College, and at Princeton University. He began 
railway work in October, 1890, as a rodman and instrument 
man on the Great Northern, and went to the Cumberland Valley 
in November, 1892, as a clerk in the auditor’s office, and later 
was transferred to the superintendent’s office. From February, 
1894, to January of the following year he was draughtsman and 
instrument man in the maintenance of way department of the 
same road, and then was appointed assistant supervisor. In 
May, 1903, he was made supervisor of division B, and later was 
transferred in the same capacity to division A. He was ap- 
pointed freight trainmaster in November, 1996, and two years 





L. J. PUTNAM, Principal Assistant Engineer. 
Chicago & North Western Ry. 


later was made general trainmaster. In July, 1911, he was ap- 
pointed assistant to engineer in the maintenance of way depart- 
ment, which position he held at the time of his recent appoint- 
ment. His office is at Chambersburg, Pa. 


W. H. Mansfield has been appointed assistant engineer of the 
Delaware & Hudson Co. at Albany, N. Y. 


V. D. Simar has resigned as chief engineer of the Duluth, 
South Shore & Atlantic Ry., and all matters pertaining to en- 
gineering, bridges and buildings are being handled by E. R. 
Lewis, assistant to general manager, Duluth, Minn. 


E. D. Sabine has been appointed terminal engineer of the 
Grand Central Terminal Ry., office at New York. He was born 
in 1874 at Windsor, Vt. He received his education in the public 
schools in Colorado Springs, Colo., and Maldon, Mass., and 
graduated from Tufts College in 1896, receiving the degree of 
B. 8. in civil engineering. After a year in the real estate busi- 


; ness, he commenced engineering with the Boston Pneumatic 


Transit Co. as an inspector of the pneumatic mail tubes. The 
following year he was made assistant engineer in charge of the 
office for the same company. In 1899 the American Pneumatic 
Service Co. was organized and took over the Boston Pneumatie 
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Transit Co., and he was then appointed chief engineer of both 
corporations. This position he held until 1905, during which 
time he had charge of the installation of the mail tube service 
in Boston and the first installations in Chicago and St. Louis. 
In the spring of 1905 he entered the service of the New York 
Central & Hudson River R. R. as squad chief in charge of esti- 
mates and miscellaneous work on the Electric Zone. The fol- 
lowing fall he was transferred to the Grand Central Terminal 
improvements as.squad chief on miscellaneous design. In Au- 
gust, 1906, he was appointed assistant engineer in charge of 
inspectors in the field, and on February 1, 1908, appointed first 
assistant engineer in charge of all the field engineering; this 
position he held until June 1, 1913, when he was appointed 
terminal engineer, Grand Central Terminal improvements. 


C. B. Brown has been appointed chief engineer of the Inter- 
colonial and Prince Edward Island Rys., office at Moncton, N. B. 

F. C. Merrell has been appointed chief engineer of the Grand 
Junction & Grand River Valley Ry., office at Grand Junction, 
Colo. 

J. B. Allen has been appointed superintendent of construction 
of the International Rys. of Central America at San Miguel, 
Salvador. 

W. L. Morse, formerly engineer of the Grand Central Ter- 
minal Ry., has been appointed chief engineer of the Jacksonville 
Terminal Co., office at Jacksonville, Fla. 

C. Yoder, formerly assistant engineer, has been appointed en- 
gineer of track of the Lake Shore & Michigan Southern Ry. at 
Cleveland, O. 

J. P. Ramsey, who has been appointed chief engineer of the 
Lorain, Ashland & Southern Ry., as announced in the June issue 


of Railway Engineering, began work in 1904 as rodman on the 
construction of the Union Electric Light & Power plant at St. 


Louis, Mo. He attended college fall of 1904 to February, 1907, 
and was rodman on the Lorain & Ashland R. R., February, 1907, 
to July 1907; rodman Kansas City, Mexico & Orient on con- 
struction work in the State of Sinaloa, Mex., July, 1907, to 
December 15, 1907; assistant topographer New York, Pittsburgh 
& Chicago R. R., January, 1908, to May, 1908; topographer on 
the same work till November, 1909; assistant engineer of the 
same work till December, 1900; assistant engineer maintenance 
of way Ann Arbor R. R., January, 1911, to April 24, 1912. He 
was chief engineer of the Lorain, Ashland & Southern Ry. and 
the Ashland & Western R. R. April 25, 1912, to April 13, 1913, and 
was appointed chief engineer of the Lorain, Ashland & Southern 
R. R., a combination of the Lorain Industrial R. R., the Lorain, 
Ashland & Southern Ry. and the Ashland & Western Ry., April 
13, 1913. 


C. E,. Wright has been appointed division engineer of the 
Missouri, Kansas & Texas Ry. at Muskogee, Okla., succeeding 
F, H. Van Craenbroeck. 


E. D. Bischoff has been appointed assistant engineer of the 
Missouri Pacific Ry. at St. Louis, Mo. C. L. Haydock has been 
appointed assistant engineer at St. Louis, Mo., succeeding F. K 
Bennett. W. M. Nystune has been appointed assistant engineer 
at St. Louis, Mo. P. J. Simons has been appointed assistant 
engineer at St. Louis, Mo. 

J. M. Torr, formerly roadmaster, has been appointed division 
engineer maintenance of way of the New York, New Haven & 
Hartford R. R. at Providence, R. I. 

T. J. Skillman, who has been appointed division engineer of 
the New York, Philadelphia & Norfolk R. R., entered the service 
of the Pennsylvania R. R. as rodman in 1899, and in 1902 was 
transferred to the principal assistant engineer’s office as tran- 
sitman. He was promoted to assistant supervisor in 1903, which 
position he held on various divisions. He was appointed super- 
visor of the Pittsburgh division in 1905, and was appointed 
supervisor of the Pennsylvania Tunnel & Terminal Ry. in 1909, 
in charge of track construction on the Pennsylvania terminal. 
His promotion to division engineer of the N. Y. P. & N. R. R. 
was effective June 16. 


W. G. Bowen, division engineer of the National Rys. of 
Mexico, has been transferred from Monterey, N. L., to San Luis 
Potosi, S. L. P., in place of J. C. Galbreath, transferred to 
Guadalajara, Jal., Mex., who succeeds Edward Sabathe. 


J. H. Sandmaker has been appointed chief engineer of the 
Ohio Electric Ry. at Springfield, succeeding Gaylord Thompson. 


A. M. Lupfer, chief engineer of the Oregon Trunk Ry. and the 
Spokane & Inland Empire R. R., has been also appointed chief 
engineer of the Oregon Electric Ry. His office is at Portland, 
Ore. 

- R. P. Waller has been appointed engineer maintenance of way 
of the Otsego & Herkimer R. R. at Cooperstown, N. Y., succeed- 
ing C. S. Lee. He graduated from Williams College in 1907 and® 





Cc. A. PRESTON, 
Valuation Engineer Pennsylvania R. R. 


from Massachusetts Institute of Technology in 1910, civil en- 
gineering course. He entered railway service as rodman on 
the Pennsylvania R. R. in 1910. 

Joseph T. Richards, formerly chief engineer maintenance of 
way of the Pennsylvania R. R., has been appointed consulting 
engineer maintenance of way. A. B. Clark, formerly principal 
assistant engineer of the Philadelphia, Baltimore & Washington 
R. R., has been appointed assistant engineer maintenance of 
track, Penn. R. R., office at Philadelphia, Pa. George C. Koons, 
formerly engineer of the Cumberland Valley R. R., has been 
appointed assistant engineer maintenance of way, Penn. R. R., 
with jurisdiction over bridges and track, office at Philadel- 
phia, Pa. 

Cecil A. Preston has been appointed valuation engineer of 
the Pennsylvania R. R., office at Philadelphia, Pa. After grad- 
uating from the Polytechnic College of Philadelphia in 1872, he 
entered actively into. his profession of civil engineer, being 
engaged until June, 1877, as transitman and engineer in charge, 
upon railway surveys, location and construction of various pro- 
jected lines upon railroads in operation in southern New 
York, New Jersey, eastern Pennsylvania and Maryland. From: 


June to December, 1877, he was employed on topographical sur- 


veys of northeastern Philadelphia under the direction of John 
H. Dye. On January 2, 1878, he associated with the ‘‘ Collins 
Expedition’’ in the construction of the Madeira & Mamore Ry. 
in the Province of Matto Grosso, Brazil, serving as an engineer, 
returning to the United States in 1879. He was then sent to 
England as a witness in a suit against the Madeira & Mamore 
Ry. In May, 1879, he entered the service of the Pennsylvania 
R. R. under the direction of Mr. C. S. d’Invilliers on surveys for 
the Catonsville R. R. and for changing alignment and grades of 
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the West Penn. R. R. On March 1, 1880, he was transferred to 
Baltimore, Md., as a transitman and was appointed assistant 
supervisor of Baltimore section of the Northern Central Ry., 
September 1, 1880. .In November, 1880, he accepted the posi- 
tion of principal assistant engineer of the Mexican National 
Construction Co., was assigned to the Pacific ‘Coast division, and 
after active service of 18 months»in Mexico upon preliminary 
surveys, location and construction, returned to the United States. 
On April 10, 1882, he again entered into the service of the 
Northern Central Ry. as assistant supervisor and located at 
York, Mr. Preston has been in continuous service of the Pennsy]- 
vania R. R. since that time. He was promoted from assistant 
supervisor at York to supervisor Section No. 1, August 1, 1882, 
‘nd transferred from that section to Baltimore in 1883, which 
position he occupied until January 1, 1890, when he was ap- 
pointed assistant engineer of the Baltimore division. On March 
1, 1893, he was promoted to principal assistant engineer of the: 
Philadelphia & Erie R. R. division and the Northern Central 
Ry., which position he held until July 1, 1900, when he was pro- 
moted to superintendent of the Elmira & Canandaigua divisions 
at Elmira, N. Y. He remained at Elmira until April 1, 1902, 
when he was made superintendent of the Eastern and Susque- 
hanna divisions of the same road, with headquarters at Wil- 
liamsport, Pa., in which position he remained until June 1, 
1903, when he was appointed superintendent of the Middle divi- 
sion of the Pennsylvania R. R. at Altoona, where he remained 
until June 16, 1913, when he was promoted to valuation engineer 
of the Pennsylvania R. R., located at Philadelphia, Pa. 

D. T. Easby, formerly supervisor, has been appointed division 
engineer of the Pennsylvania R. R..at Oil City, Pa., succeeding 
H. H. Russell, transferred to Altoona, Pa. F. W. Smith, Jr., 
division engineer, has been transferred from Pittsburgh, Pa., to 
Jersey City, N. J. C. E. Zortman, formerly supervisor, suc- 
ceeds Mr. Smith as division engineer at Pittsburgh, Pa. 

C. J. Rist has been appointed assistant engineer maintenance 
of way of the Pere Marquette R. R., office at Detroit, Mich. 
J. E. Johnson has been appointed division engineer at Saginaw, 
Mich., succeeding A. B. Ziegwied. 

C. I. Leiper, formerly division engineer of the Pennsylvania 
R. R., has been appointed principal assistant engineer of the 
Philadelphia, Baltimore & Washington R. R., office at Wilmington, 
Del., succeeding A. B. Clark, promoted. 

C. V. Bucher, formerly assistant division engineer, has been 
appointed assistant engineer of the Toledo & Ohio Central Ry., 
office at Columbus, O. E. G. Lane has been appointed assistant 
division engineer at Bucyrus, O., succeeding Mr. Bucher. 


Bridges and Buildings. 


P. E. Littles has been appointed master carpenter of the 
Chicago, Burlington & Quincy R. R. at St. Joseph, Mo., succeeding 
W. Hurst, effective June 1. 

P. Gray has been appointed bridge superintendent of the Cin- 
cinnati, Georgetown & Portsmouth R. R., at Cincinnati, O., suc- 
ceeding J. Smith. 

G. W. Kinney has been appointed master carpenter of the 
Denver & Rio Grande R. R. at Salt Lake City, Utah, effective 
May 16. 

J. E. Clements has been appointed superintendent of bridges 
and buildings of the Detroit, Toledo & Ironton Ry. at Springfield, 
O., succeeding Jacob Confer. 

G. H. Smith has been appointed acting inspector of bridges of 
the Intercolonial Ry. of Canada, in place of A. E. Killam, granted 
leave of absence. 

W. B. Schuessler, supervisor of bridges and buildings of the 
New York, New Haven & Hartford R. R., has been transferred 
from New Haven to Waterbury, Conn. J. J. Wishart has beef 
appointed supervisor of bridges and buildings at Hartford, Conn. 

L. H. Metcalf has been appointed superintendent of bridges and 
buildings of the Tallulah Falls Ry. at Cornelia, Ga., succeeding 
J. A. Walker. 
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PROCEEDINGS, ROADMASTERS’ ASSOCIATION, C. M. & 
ST. P. RY. Paper, 4x614 in., 96 pages, 3 illustrations. W. H. 
Kofmehl, secretary and treasurer, roadmaster C, M. & St.’ P. 
Ry., Elgin, I, 

This book contains the reports and verbatim discussions of the 
Chicago, Milwaukee & St. Paul Ry. Roadmasters’ Association 
convention held at the Republican House, Milwankee, Wis., 
November 20 and 21, 1912. . The subjects reported on and dis- 
cussed at this meeting were (1) type and length of rail joints 
and advisability of using non-slotted rail fastenings; (2) elevation 
on curves; (3) the plates, type, size, ete.; (4) track foremen; 
(5) track drills; (6) proper reason to employ extra track laborers; 
(7) type and economy of section motor ears; (8) size of ties for 
side tracks; (9) laying rails around rails; (10) advantage of a 
machine for relaying rail; (11) rail joints, manganese frogs, re- 
newing tie plates while relaying rail, best and most economical 
type of switch stand, and other questions on track work. 

The reports and discussions on these subjects are quite long 
and show study and observation which should be valuable to all 
track men. The discussions on certain makes of track tools and 
machines are frank and open, and therefore contain some data of 
a kind which is usually difficult to obtain. 


PROCEEDINGS OF THE AMERICAN RAILWAY ENGIN- 
EERING ASSOCIATION, FOURTEENTH ANNUAL CONVEN- 
TION. Size 6x9 inches; 1,700 pages; numerous diagrams, tables 
and half-tone illustrations. Paper, $6; cloth, $6.50; half morocco, 
$7. E. H. Fritch secretary, Karpen Bldg., Chicago. 

The work of this association has become so well known, even 
in its comparatively short existence, as to need very little in- 
troduction. The association is maintaining a steady, rapid 
growth, both in numbers, in volume of subject report, and in the 
quality of these reports. 

One cannot help but be impressed with the volume of this 
report, and upon careful perusal still more impressed by the 
thoroughness, painstaking and well-directed efforts shown in 
them, As an instance of the increasing attention being given 
these reports by the committees, it is only necessary to state 
that the meeting in 1913 was adjourned a half day earlier, accord- 
ing to program, than in 1912. As much or more work was 
covered, however, due to more careful and accurate preparation 
of reports. 

A comprehensive review of this volume, containing as it does 
the very meat of advanced practice, would occupy more space 
than can be spared for this purpose. Some of the subjects, how- 
ever, deserve special mention. 

The work of the rail committee after an exhaustive study 
has finally resulted in specifications which cannot help but put 
rails on a higher basis as regards uniformity and quality. That 
the highest officials of the railways recognize the work of this 
committee is proven by the fact that several conferences have 
been held between railway presidents and the steel companies, 
looking toward the adoption of these specifications in the rolling 
of all rails. Although to date no steel company has rolled rails 
strictly to these specifications, they have complied with many 
of the requirements at some mills, and thereby materially bet- 
tered the quality of their product. 

After many discouragements, the Committee on Economics 
of Railway Location was able to draw some definite conclusions 
and make recommendations. The premises underlying this sub- 
ject are so inexact that it has been extremely difficult to cor- 
relate the data into consistent and reliable shape for practica! 
use. The Committee, however, has made some very great strides 


‘in the subject, and the data given cannot help but be of great 


value to any railway engineer, especially any one directly con- 
cerned in the subject. 
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MAINTENANCE OF WAY 


The report of the Committee on Yards and Terminals shows 
the results of a comprehensive study on this subject, and the 
methods of charting conditions at a terminal are, we believe, 
some of the most usable and valuable information gotten out 
by the association. 

After many attempts the Committee on Signals and Inter- 
locking agreed on a report for signal fundaméntals, which will 
undoubtedly, and rightly, become the basis of signal ‘practice 
in this country. The Building Committee report is very ex- 
tensive and comparative information on types of roofing should 
be of great’ value. 

Due to the great differences in opinion, the Committee on 
Rules and Organization confined its attention mostly to rules. 
The need for better organization and the false impression re- 
garding the importance of this subject, make it one worthy of 
the most extensive study. 

No railway engineer can afford to ignore the information 
published in these Proceedings. They should form, at the very 
least, the basis of studies resulting in the best practice, and in 
many subjects they show absolutely the best practice. 


PROCEEDINGS, NINTH ANNUAL MEETING, AMERICAN 
WOOD PRESERVERS’ ASSOCIATION. Paper, 6x9 in., 
500 pages, illustrated. F. J. Angier, secretary-treasurer, Mt. 
Royal Station, Baltimore, Md. 

This volume contains the papers and discussion thereon, as 
presented to the convention at Hotel Sherman, Chicago, January 
21, 22, and 23. This association is constantly growing in member- 
ship and importance, as is attested by this volume, which contains 
more valuable information than any previously issued. 

A complete list of papers published in this book would be 
too extensive to enumerate here. Suffice it to say that the subjects 
treated cover a very wide range of practical and theoretical fea- 
tures of the wood preserving industry. 

Professor Samuel J. Record’s paper on ‘‘Sap in Relation to the 
Properties of Wood,’’ deserves special mention because it upsets 
the practical or common ideas of the behaviour or relative amount 
of sap in growing timber in the winter and in the summer. Such 
information as this, establishes a firm basis for modern practice. 
A thorough knowledge of the structures of different kinds of tim- 
ber, of the behaviour of sap, etc., is essential to those studying or 
practicing timber preservation. \ 


SELECTED ‘STANDARD SPECIFICATIONS FOR STEEL 
AND STEEL PRODUCTS IN ENGLISH, GERMAN, FRENCH, 
AND SPANISH. Published by the American Society for 
Testing Materials. Cloth 6x9. Price —. 

This book is a compilation of twenty standard specifications 
for steel products selected for purposes of publication in 
English, German, French and Spanish from among the fifty-three 
standard specifications of the society in the 1912 year-book. 
These specifications were reprinted in this form in order to 
make them known and of value in foreign countries, and 
also in pursuance of a resolution adopted by the International 
Association for Testing Materials, for the dissemination of 
information in regard to the modifications in the specifications 
in the different countries, with a view of making the prepara- 
tion of international specifications a less difficult matter. 

The specifications given include: those for Bessemer steel 
rails; Open-hearth steel rails; Open-hearth girder and high Tee 
Tails; Steel splice bars; Structural steel for bridges; Structural 
nickel steel; Structural steel for buildings; Structural steel 
for ships; Boiler and firebox steel; Boiler rivet steel; Steel 
axles; Heat-treated carbon steel axles, shafts and similar 
objects; Forged and rolled, forged or rolled solid carbon-steel 
wheels for engine truck, tender and passenger service, and 
also for freight car service; Steel tires; Steel forgings; Steel 
castings and three sets of specifications for locomotive materials. 

This is a very valuable collection of specifications and should 
They are the result of 


the combined experience and study of a committee with a 
membership of 89, including the men most prominent among 
the consuming and manufacturing interests of the steel industry, 
and can therefore be considered as the best obtainable. The 
wwe ‘Of standard specifications of all kinds is gradually be- 
coming more general and it is hoped that this book will aid 
in bringing about the ‘fniversal use of such specifications. 


STEEL DESIGNING. By Edward Godfrey, M. Am. Soe, C. 
E. Being Structural Engineering Book III. Leather, 4x7 in. 
492 pages. Many text figures and drawings. Published b} the 
author, Monongahela Building, Pittsburgh. Price, $2.50. 

This book, the third of a series on structural engineering, is 
intended to be o€ use to all classes of men who have to do with 
structural steel, including the student, inspector, draftsman, 
instructor, designer and erector. The idea in mind is to enable 
these various classes to familiarize themselves with one an- 
other’s work, since such knowledge is necessary in order that 
the finished structure be correctly designed and constructed. 

The first chapter treats of shop practices and methods of 
doing various kinds of work. The preservation of iron and steel 
is then briefly treated. Two chapters are devoted to notes on 
structural detail drawing and the detail design of cast bases 
and various types of connections for structural members of 
bridges and buildings. The next three chapters treat of general 
bridge, high building and mill building design. 

The detail design of beams and girders, tension and com- 
pression members is given with many illustrations ef good de- 
tails to amplify the text. -Chapters 12 to 16 inclusive discuss 
rivets and riveted connections in general; end connections of 
tension and compression members; splices and pins. Short chap- 
ters on loads and unit stresses; estimating weight; shear; cam- 
ber; curvature on bridges; grade; provision for expansion and 
contraction; tractive stresses; notes on drawbridges; tanks; 
greenhouses and skylights; gears and inspection and tests of 
steel work contains much valuable information for the drafts- 
man and designer. An important and valuable part of the book 
is the chapter of nearly 150 pages giving illustrations of gen- 
eral and detail designs of many kinds of steel structures taken 
from the leading technical journals. These are given as good 
examples of modern practice in steel design and should prove 
invaluable to the designer who does not have access to illus- 
trations of such a wide range of designs. 

A chapter on general engineering data gives short deserip- 
tions of large structures of various kinds which have been built, 
is interesting and shows what may be accomplished in structural 
steel. The book closes with a set of general specifications for 
structural steel work and a glossary of terms relating to strue- 
tural engineering. 

The specifications for railroad bridges differ materially in 
some cases from those of the American Ry. Eng. Assoc., mainly 
in the matter of allowable stresses and proportion of parts. 

Some portions of Mr. Godfrey’s specifications are very much 
more conservative than the A. R. E. A. specifications, while 
others are a great deal more radical. 

The purpose of this work is to emphasize the principles of 
correct design’as well as to point out a number of common 
errors in design. This the author has accomplished in a satis- 
factory manner, and although Mr. Godfrey’s views on many 
points differ materially from those of many other prominent 
structural engineers, there is much in the book of value to the 
draftsman and designer. 





The Missouri, Kansas & Texas is enlarging its shops at 
Denison, Tex. 

The Minneapolis, St. Paul & Sault Ste. Marie is said to be 
considering the construction of an overhead viaduct to connect 
the Interstate bridge with its passenger station at Duluth, Minn. 

The New York, Philadelphia & Norfolk and the Baltimore, 
Chesapeake & Atlantic will erect a $50,000 union depot at 
Salisbury, Md. ~ 





Concrete Arch Design. 

HE PAPER by Mr. A. C. Janni, on Design of an Arch 
T System by the Ellipse of Elasticity, a short abstract of 
which appears elsewhere in this issue, is one which should prove 
of unusual interest to the engineer and designer in this par- 
ticular field. 

A few years ago the design of a concrete weeh was a matter 
at which most engineers balked and one which they avoided 
whenever possible. This was due to the fact that no rules 
of practice had been evolved, by test or otherwise, which were 
applicable to concrete arches, especially reinforced concrete 
arches. The early methods used were what can only be called 
‘frules of thumb’’ derived from arches built of stone masonry. 
As a result, concrete in wasteful quantities was used and it 
soon became apparent that different methods of design would 
have to be evolved if the proper advantages of the properties 
of concrete, both plain and reinforced, were to be taken. 

In the design of masonry arches with solid filled spandrels, 
the live load was a minor consideration, for by far the greater 
part of the load to be sustained was the dead load of the struc- 
ture and the earth fill. No doubt it was for this reason that 
little or no refinement was used in the analysis of the arch 


ring for live load stresses. 


The publication in 1895 of the results of a series of tests on 
full size concrete arches, made by the Austrian government, 
brought forth much new information on the subject of arch 
design. Soon after this the use of reinforced concrete arches 
was greatly increased, and better methods of design were grad- 
ually developed until now with the elastic theory and its various 
modifications, we have what appears to be the logical method 
of design for concrete arches. Mr. Thacher was the first in 
America to make use of the elastic theory for proportioning 
arches, and in 1894 built a highway bridge of 30 ft. span for 
heavy highway traffic at Rock Rapids, Iowa. 


With the increasing use of concrete arches came the uecessity 
of effecting economies.in design in order to compete success- 
fully with other types, and also in the concrete field. This led 
to the use of open or hollow spandrels, of the longitudinal arch, 
transverse open arch and the beam slab and column types, to 
support the roadway, thereby eliminating the dead weight of 
spandrel filling and allowing the use of arches of smaller cross- 
section, The search for further economy brought about the use 
of the ribbed arch and cellular abutments filled with earth to 
take the thrust of the arch. 


The first ribbed arch of considerable span to be built in 
America was the Lake Park Bridge, Milwaukee, Wis., with a 
clear span of 118 ft. Other designs for ribbed arches were car- 
ried out soon after this in increasing numbers, until today all 
our large highway arches are of the ribbed type. The Larimer 
Ave. bridge at. Pittsburgh, with a clear span of 300 ft. (de- 
scribed in Jan., 1913, issue Railway Engineering) represents 


the highest type of structure consistent with economy. which 


has yet been built in America. 








[July, 1913.] 





The use of ribbed arches for railway structures is just be- 
ginning, most railroad engineers, even the most progressive, 
having been satisfied to use’ open arch spandrels only in order to 
lessen dead weight, with the resulting economy. However, with 
the increasing lengths of spans being used for such structures, the . 
use of ribbed arches will be necessary in order that the designs 
become more economical and that the loads on the foundations 
be not excessive. This is witnessed by the'Tunkhannock Creek 
Viaduct, now being built by the D. L. & W. R. R., with ribbed 
arch spans of 180 ft. This bridge marks an epoch in the further 
decrease of dead loads to be sustained by railroad arch bridges, 
and also in he economic development of .the concrete arch. 
The relation of the dead load to the live load to be sustained is 
more nearly balanced in this design than in any other structure 
for such loading heretofore built. 

Since we have made such rapid strides toward economic design 
and construction, it is incumbent upon us to develop the method 
of the elastic theory in such a manner as to shorten and facili- 
tate as much as possible the computations and graphical analysis 
of design in order that further economy may be effected in 
the cost of design. 

The method of analysis developed by Mr. Janni materially 
lessens the labor, in fact to about one-half of that necessary 
with most methods, since it is purely graphical and eliminates 
the cut-and-try methods which make arch design a tedious job. 
This is due to the fact that the theory of the ellipse of elas- 
ticity holds good without respect to form of arch or variation 
of cross-section of ring and is independent of a hypothesis of 
loading. 

A thorough study of this paper should be made by all engi- 
neers interested in arch design for there is no doubt that this 
method is a step toward further economy in the cost of engi- 


neering design of arches. 





DESIGN OF A CONCRETE ARCH. 


A valuable paper on ‘‘The Design of an Arch System by the 
Method of the Ellipse of Elasticity,’’ by A. C. Janni, C. E., was 
published in the May issue of the Journal of the Western 
Society of Engineers. A lengthy abstract of this paper cannot 
be given here, and the reader is referred to the original paper 
for the detailed treatment, which is one of exceptional value. 
The fundamental differences of this method from the usual 
methods of the elastic theory are given below. ' 

Mr. Janni states that the usual methods used in designing 
an elastic arch render it impossible to study the arch separately 
from assumptions as to loadings, which means that besides the 
necessity of considering the shape of the arch, the amount and 
distribution of load coming upon it must be considered. This 

,;is extremely laborious, since any change in the loading assumed 
makes a repetition of the entire computation of stresses neces- 
saty. 

The method of the ellipse of elasticity is a purely graphical 
one, and holds irrespective of the geometrical form of the axis 
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of the arch and also irrespective of the law of variation of 
cross-section of the latter and the assumptions of loading. ‘The 
paper gives the application of this method to the design of th- 
Kingshighway Viaduct in St. Louis, the underlying theorerhs 
being given in an appendix to the paper as read. 

Mr. Janni states in conclusion that various combinations of 
analytical and graphical methods have been devised depending 
upon certain arbitrary assumptions, which to some extent facili- 
tate the application of the elastic theory to arch design. The 


purely graphical method has great advantages over analytical 


or combined analytical and graphical methods. 

By the method of the ellipse of elasticity, developed by Mr. 
Jannie, it is possible to draw the influence lines for moments 
with regard to any section. These influence lines show at once, 
with respect to that section, the most prejudicial hypothesis of 
loading, and this independent of any assumptions. In other 
words, the influence lines for moments, for vertical reactions 
and horizontal thrusts, are constructed absolutely independent 
of any hypothesis of loading, and are dependent solely upon 
the geometrical shape of the arch considered. They are char- 
acteristics peculiar to the arch alone and serve for the complete 
calculation of the stresses in any section caused by loading 
According to any hypothesis. 

The essential advantage of the ellipse of elasticity theory 
is that all the properties of an elastic structure required for its 
complete investigation, for any assumed system of loading, can 
be collected under one concept independent of the forces which 
may act thereon. This eliminates much cut-and-try labor, and 
permits the development of a very flexible working method of 
design. 





CURRENT PRICES—CONCRETE MATERIALS. 


For the benefit of our readers interested in the concrete 
field and in line with our aim to make the concrete department 
one of the best in the field, we have decided to devote a small 
portion of our space each month to a list of current prices 
on cement, steel and other materials entering into concrete 
structures. Such information should prove indispensable to the 
engineer whose duties necessitate the frequent preparing of 
numerous estimates on concrete structures. To the engineer 
or designer who has to prepare estimates on such work only 
occasionally, this new departure may be of still greater benefit. 
In order to make this information as complete and of such 
character as to be of use to our readers in various parts of 
the country we ask the co-operation of our readers who may 
be in a position to furnish data regarding prices in their 
respective localities. We have little doubt but, that with the 
proper co-operation of all concerned this feature can be made 
a permanent and valuable one. 


PRICES. 

Portland cement— 

New York—$1.58 delivered within lighterage limits, or 95c 
to 98¢ per bbl. in bulk at the mill. 

Boston—$1.72 less 40¢ for bags returned. 

Chicago—$1.20 per bbl., some large orders at $1.10. 
Crushed stone— 

New York—90c to $1 per cu. yd. for full cargo lots of 500 
cu. yds. delivered at the docks. 

Chicago—Car load lots $1.15 per cu. yd. f.o.b. Chicago. 
Sand— 

Chicago—Carload lots, $1.15 per cu. yd. f.0.b. Chicago. 
Gravel— 
Chicago—Car load lots, $1.15 per cu. yd. f.o.b. Chicago. 
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Reinforcing bars— 

Pittsburgh base quotations on mill shipments f.o.b. Pitts- 
burgh, are 1.45 ets. on plain bars and 1.50 cts. on deformed bars, 
with the prevailing extras for bars under %-inch or base. 
Demand not very active, but stocks are no more than normal. 
Shipments from Pittsburgh stock at 1.95 ets. base; New York 
stock 2.25 ets base; Chicago stock 2.05 cts. base in large lots. 





PORTLAND CEMENT STATISTICS FOR 1912. 
From report of C. F. Burchard of the U. 8. Geological Survey. 

The total quantity of portland, natural and puzzolan cements 
produced in the United States during 1912 was 83,351,191 bbl., 
valued at $67,461,513. Of this amount a total of 82,438,096 
bbl. of portland cement with a value of $67,016,928, was pro- 
duced, as compared with 78,528,637 bbl., valued at $66,248,817 
in 1911. This represents an increase of 3,909,459 bbl. or nearly 
4.98% in quantity, representing an increase in value of $768,111 
or 1.13%. 

The mill shipments in 1912 were for a total of 85,012,556 bbl., 
valued at $69,109,800, compared with 75,547,829 bbl., valued 
at $63,762,638, shipped in 1911. This represents an increase 
of 9,464,727 bbl. or 12.52% and an increase in value of $5,347,162 
or 8.38%. The average price per bbl. in 1912 was a little 
less than 81.3 cents as compared with 84.4 cents in 1911. This 
represents the value of cement in bulk at the mills, including 
labor and cost of packing, but not the value of sacks or 
barrels. The average price per bbl. for the country is about 
13.9 cents higher than the average price in the Lehigh district, 
where it was sold at the cheapest rate, and is near the average 
price in the Iowa-Missouri district, but it falls 54.5 cents 
below the average Pacific coast price which is the highest 
figure for the year. 

The apparent stock on hand at the end of 1912, according 
to reports and revised estimates, amounted to 7,811,329 bbl., 
compared with 10,385,789 bbl. on hand at the close of 1911. 

The imports of hydraulic cement in 1912 were approximately 
68,503 bbl., valued at $93,558 or about $1.37 a barrel. This . 
is a decided decrease in quantity compared with 1911 when 
164,670 bbl., valued at $242,722 or $1.47 a barrel, was imported. 
The exports, mostly portland cement, amounted to 4,215,532 
bbl., valued at $6,160,341 or about $1.46 a barrel. This is 
about 5% more than the exports of 1911, which were 3,135,409 
bbl., with a total value of $4,632,215 or $1.477 a barrel. 





THEORY AND DESIGN OF REINFORCED CONCRETE. 
Editor Railway Engineering: 

I was much interested in your editorial in the June issue 
on page 306, on Theory and Design of Reinforced Concrete. It 
is amazing what illogical and dangerous things are put forth 
under the guise of engineering science in this field by nearly 
all of the writers and many of the most prominent specialists 
in reinforced concrete. 

I hope you will keep it up until shear rods, stirrups, rodded 
columns, and some other errors go into oblivion, where they 
belong. (Signed) Edward Godfrey. 





The Denver & Rio Grande, it is reported, has appropriated 
$100,000 for a new freight depot at Ogden, Utah. It is also 
reported that this road has ordered steel for several bridges 
aggregating about 1,000 tons from the American Bridge Co. 

The Gulf, Colorado & Santa Fe will open bids on June 18 
for the construction of a planing mill, dry kiln and 3 concrete 
transfer pits, to be built at Cleburne, Tex., to cost about 
$65,000. 

The Denver & Rio Grande has awarded a contract to the 
Roberts & Schaefer Co. to build two large, counterbalanced 
Holmen type locomotive coaling stations. One will be built at 
Salida, Colo. and the other at Minturn Colo. The contract 
price is approximately $22,500. 
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CONCRETE PRACTICE—NATIONAL RAILWAYS OF 
MEXICO. 
By A. M. Wolf, C. E 
The publication of descriptions and illustrations of the stan- 
dard concrete practice of the National Railways of Mexico 
will no doubt be of interest to the English speaking engineer. 
The illustrations herewith given were taken from blueprints 
furnished by the National Rys., the notes thereon appearing 
in Spanish having been translated and the dimensions given 
in meters converted to feet and inches in order that they may 
be more useful to our readers. One thing which impresses the 
writer was the painful neatness of the drawings and lettering 
as originally executed and the completeness of the dimensions 
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the remainder of pier top. No information as to the mixture 
of concrete used is available. ; 


Abutment.—The plain concrete wing abutment has a founda- 
tion 6 ft. thick in three courses with 10 in. projections beyond 
The entire abutment rests on a foundation 
ft. 11% in. by 


the course above. 
composed of 60 piles, spaced in four rows at 2 


3 ft. 1 in. centers under the abutment proper and in three 
rows under the wipgs at about the same spacing. The pile 
cutoff is 1 ft. above the bottom of the footing. No piles 


are placed nearer to edge of foundation than about 1 ft. 4 in. 
The footing is 11 ft. 6 in. wide at the main portion and 
7 ft. 5 in. wide parallel to center line of track at the ends 
The abutment is 7 ft. 4 in. thick at the top of 


of wings. 
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Plain Concrete Pier and Abutment. 


given, which unfortunately is not also the case with drawings 
turned out by some offices here in the U. 8 


Plain Concrete Pier and Abutment. 

The plain concrete pier and abutment here illustrated are 
for single track deck plate girder spans of 34 ft. 4 in. over all 
length, designed for Coopers E-60 loading, and represent the 
standard practice of this road in the design of such structures. 

Pier.—The pier has a 45° cutwater at each end resting on a 
triangular extension of the main footing. The footing is 
11 ft. 11 in. wide and 28 ft. 10 in. long over all, built in three 
courses each 2 ft. thick with 10 in. projections, the width of 
the pier at the top of footing being 6 ft. 11 in. The ratio 
of base to height is about 0.45. The neatwork of the pier 
has a batter of 1 in 10 making the top width of pier 4 ft. 11 in. 
The ‘top of pier between bridge seats for girders, which are 
2 ft. is beveled off 8 inches from the transverse 
The bridge seats with centers 
3 in. from center line of track project 24% inches beyond 


8 in. wide, 


center line of pier to the edges. 
3 ft. 


‘ down to a point about 6 in. above ground level. 





the foundation and has a face batter of 1 in 10 and the 
back is stepped up in courses 2 ft. 6 in. thick with 6 in. 
projections. The bridge seats 2 ft. 8 in. square are raised 
8 in. above the rest of the bench at the front of the abutment, 
the bench having a pitch of 8 in. from the backwall to the 
face. The back wall 4 ft. 4 in. high and 2 ft. 6 in. thick, has 
a vertical face and back. The central 10 ft. of the back wall 
is sloped off toward the back at 45 degrees, leaving a hori- 
ontal portion 6 in. wide near the face at the top. The wing 
walls have a face batter of 1 in 10 and have stepped backs 
same as the main portion of the abutment. The top of the 
wings is 2 ft. 3 in. wide and they have a 1% to 1 top slope 
The wing 
walls flare back at an angle of 30° with the face of the 
abutment. 

The practice of forming level bridge seats on piers and 


abutments for the girders and beveling the rest of the top 
appears to be a good detail and one which could be used 
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to advantage in railroad bridge design here in the states. The 
footings used are in general made heavier and more massive 
than is the practice of our U. 8. railroads. The wing walls 
are sloped down to a point very much nearer the ground 
than is the general practice of our leading roads. 


Reinforced Concrete Abutment. 

The reinforced concrete abutment shown has a total height 
of 35 ft. 7 in. from top of footing to top of back wall. The abut- 
ment was designed for Cooper’s E-60 loading, The width of the 
base at the top of the footing is 0.8 of the height from footing to 
bottom of bridge seat or 21 ft. 10% in. The footing has a projec- 
tion of 1 meter or about 3 ft. 3% in. beyond the face of the abut- 
ment. The footing for main abutment and wings is 3 ft. 3% 
thick with piles spaced 3 ft. 3% in. by 3 ft. 10 in. in centers 
under the main portion of abutment. The piles under the wing 
wall footings are spaced as shown on plans, which arrangement 
is quite unusual, the extra pressure at the toe at connection 
with main abutment wall being taken care of by bunching 
the piles at that point. The abutment footing is reinforced 
transverse to center line with % in. dia. bars 1 ft. centers 
near top and bottom, between back of face wall and heel of 
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horizontally and vertically. The vertical bars do not extend 
into the footings. The buttresses for the main portion of the 
abutment, i.e, those under the bridge seat are 27 ft. 4 in. 
high and are reinforced with % in. dia. stirrup bars spaced 
about 2 ft. centers horizontally, anchoring the buttresses to the 
face wall. These bars extend to the back of the buttresses. The 
backs of the buttresses, which have a batter of 1 in 2.8 are 
reinforced by, and anchored to the footing by three % in. dia. 
bars extending from bottom of footing into the bridge seat and 
two % in. dia. bars which extend only a little over one-half the 
height of the buttresses. The wing wall buttresses are rein- 
forced in a similar manner. The wing walls have a 30° flare 
at the base, and are connected to the end buttresses of breast 
wall with a large triangular block of concrete in order to lessen 
the danger of cracks between abutment wall and wings. 

The bridge seat is 3 ft. 2 in. thick at pedestals for girders, 
between and at the sides of the pedestals the bridge seat has 
a slope of 8 inches from face of back wall to face of abutment, 
making the thickness at that point 2 ft. 6 in. The bridge 
seat is reinforced with eight % in. dia. bars spaced 1 ft. 
centers spanning between buttresses. The girder pedestals 4 ft. 
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Reinforced Concrete Abutment. 


abutment, the bottom bars being placed about 1 ft. above 
the bottom of footing. The toe is reinforced for cantilever 
action by % in. dia. bars about 7 ft. long, 9 in. centers 
perpendicular to face of abutment and wings, placed near the 
bottom of the footing. At points where buttresses rest on the 
footings two of these cantilever bars extend the full width 
of the footing. The longitudinal bars in the wing footings are 
*% in. dia. spaced about 1 ft. centers at the ends of wings 
fanning out to about 2 ft. spacing at connection with main 
portion of- the footing. 

The face wall of the abutment is 1 ft. 8 in. thick at the 
bridge seat with a face batter of 1 in 10 and a vertical back 
making the thickness at the footing 4 ft. 7% in. This wall 
(as well as the wing walls) is designed as a buttressed wall 
with six buttresses 2 ft. thick and about 3 ft. 10 in. clear 
between buttresses extending to the heel of the footing. The 
wings have three buttresses of the same thickness spaced 
10 ft. centers, one buttress being placed at the end of the 
wing. The breast wall of the abutment and the wing walls are 
reinforced near the outer face with % in. dia. bars 2 ft. centers 





1% in. wide by 5 ft. 1 in. long project 2 inches beyond abut- 
ment face. 

The back wall with vertical face and ‘battered back is 
reinforced with % in. dia. bars 2 ft. centers horizontally. 
The top width of the back wall is 2 ft. 6 in., the top for about 
5 ft. each side of the center line of abutment being beveled 
off at 45 degrees from a point 6 in. back of the face. The 
top of back wall is 6 in. below base of rail and is reinforced 
with three % in. dia. bars. 

In general the concrete sections used in this abutment 
are heavier than is the usual U. S. practice, with a consequent 
reduction in the amount of reinforcement. The method of 
anchoring buttress bars, however, is not as positive in character 
as that used by most of our lines. A notable feature is the 
eomparatively wide base, i.e. 25 ft. 2 in. for a total height of 
abutment of about 32 ft. (Compare with reinforced concrete 
abutment illustrated and described on pages 136 and 137, March 
1913, issue Ry. Eng.—Editor.) ‘ 

We are indebted to Mr. James M. Reid, chief engineer, for 
plans and data used in preparing this article. 
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ELECTRIC INTERLOCKING AT ALIQUIPPA, PA. 
By B. W. Meisel. 

Recently the Pittsburg & Lake Erie R. R. installed at Ali- 
quippa, Pa., an all electric interlocking plant, at the entrance 
of a large yard between four main lines, which consist of two 
freight and two passenger tracks, one of each on each side 
of the yard. 

The machine controlling the functions of this plant is a 
model 2 G, R. 8. Co.’s unit lever type, consisting of 75 working 
Jevers in an 88-lever frame. There are 12 levers for 12 high 
signals, 22 levers for 22 dwarf signals, 37 levers for 37 switches 
and derails, and 4 levers for 4 train order signals, making a total 


High signals, both interlocking and automatic, are located on 
bracket posts. Automatic signals are two position lower quad- 
rant, while the interlocked signals operate in the upper quad- 
rant. The high signals of the plant are 110 volt, model 2A, 3 
position semiautomatic stick signals. The call-on signals are 
of the same model but are non-automatie and only operate to 45 
degrees. 

Dwarf signals are G. R. S., model 30,710, operating to 45 
degrees. The night indications are: Clear, green; caution, 
yellow; stop, red. Signal lamps are oil, long time burners. 

All switches and derails are operated by G. R. S., model 4, 
switch machines. The current to operate all high voltage func- 














General View, Aliquippa Interlocking. 


of 75 working levers. The remaining spaces in the machine are 
spare. 

The track and signal plan shows the location of all functions 
controlled by the interlocker, and the automatic signals at the 
ends of the plant. Note that there are only two derails in the 
entire interlocking. These are of the Hayes type and are lo- 
cated on the long freight transfer tracks leading from the out- 
side main lines, which are passenger tracks. The derails are 
used to protect .these tracks, there being some possibility of 
long freight drags. overrunning the signals.° 


tions is taken from 56 cells of storage battery. The track cir- 
cuits are fed from 3 sets of storage, 2 cells each in duplicate. 
A low voltage battery of 5 cells of storage in duplicate fur- 
nishes current to low voltage circuits. The charging apparatus 
consists of a single phase motor generator set (110 volt, 60 cycle 
motor, direct connected to generator). The switchboard wir- 
ing diagram shows the various batteries on charged and dis- 
charge, the motor generator set, and switches, with all connec- 
tions. The storage battery and power equipment is located on 
the ground floor of the tower. 
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Track and Signal Layout. Home Signal Showing Train Order Board. 
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Home Signal Showing Train Order Board, 


A number of circuit plans are shown here to illustrate the 
present method of drawing such plans for a large plant of this 
kind. These are used in construction and for final records. The 
old method of drawing up circuit plans for signal installations 
usually resulted in such a mixed up mess of lines, representing 
wires and apparatus, that by the time any one except the man 
who designed them, was able to trace and read each circuit in 
an understanding way, the installation was in service. 

The present method of drawing circuits eliminates the com- 
plicated layouts and gives a clean, clear cut circuit. These cir- 
cuits are termed ‘‘ written circuits,’’ and involve a set of plans 
which include: A location plan of all apparatus, a typical plan 
of special circuits showing what is proposed to accomplish in 
route locking, et¢e., drawn up in the usual form or written form, 
typical plans for signal circuits, switch circuits, etc., and spe- 
cial circuits. 

To successfully accomplish this it is necessary to use a nomen- 
clature for naming the apparatus, and adopt symbols for writ- 
ing the circuits. Hence the following key to this system of 
circuits, which must necessarily be somewhat arbitrary; and 
yet it will be noted that in many ways it is highly suggestive. 








Aliquippa Interlocking Tower. 


Symbols and Nomenclature for Written Circuits. 
Nomenclature of Operated Units. 

A—Approach Relay or Indicator—With number as prefix, in- 
dicating number of principal signal up to which the ap- 
proach section controlling same leads, as 10A. 

B—Positive Battery Wire—Used alone where only one battery 


voltage is in use. When used with H as a suffix (BH) in- 










































































Continuation From Opposite 








Nomenclature of Circuits. 


_ On Operated Unit ( Signal, Relay Indicator 
etc.) is represented by a rectangle with the number 
and letter of the relay, signal, etc. inside, thus - 


The 45° mechanism of a 3-position 
signal 1s indicated thus - 


—}— 
G5 
and the 90° thus- 
70 
ce oe 
Circuits Controllers Operated by levers 
BCD R Symbol 
ae ar tion of 
norial position of 
B- Normal lgdication po- 
—+— C ~ Intermedizte position. 
—< D. Reverse indication po- 


sition. 
—— R- full reverse position. 
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_ Heavy horizontal Ln - 
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lever through which cir~ 
cuit is chsed 
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Circuit Controtlers Cperated by Switch Points 





¢ On Mo 
Closed when switch 1s normal! . 10 me 
Closed when switch 1s reversed — 
Closed when switch is normal {10} 





and locked in position 
Closed when switch 15 re 
and locked in position ee ——{ia—— 


Circuit Controllers Operated by Signals. 
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Signal (Yo 
Closed af 0° only 10% 
Closed at 45° only L. 
Closed at 90° only. 50 
Closed af 60° only 4 
Closed between O° and 45° ae: - cee 
Closed between 45°eand 90° 5 
Fic. 
Kelay and Indicator Contacts 
Neutral front contact Sse He 
Neutral back contact 10T 
Normal polarized contact in-<sbemiaetws 
Reverse polarized contact ——arr-— 


ornate: pptect ar 3 ool 
son rela osed when rela, 
is de- énergized. Yee 


J—Junction Box or Terminal Board—With arbitrary number as 








[July, 1913.] 












Time Release Contact 











Normally Closed WOTRs 

Normally Open OTR 
latch Contact 

Normally closed —lOLC, 








Normally Open loLe 


Push Button or Strap Key 











Normally closed 5) 
Normally open PB 
Knife Switch. 
Normally closed MK Sy 
Normally open KS 





1QJ ng terminal tn junction b 
ermin, eanin ermihnal in junction box fll 
y al ps of on ferminal oare pha Fa gl 


Note — Smatlnumbers: vritten as exponents to the 
i and above relay numbers, lever numbers, 
efc., Indicate Contact numbers. 


Relay or indication contacts are numbered from 
left to right to.one facing the . relay. 


Lever contact numbering- Model 2 Machine. 


Bottom ad Top 
WwW Wd WW bd td Reverse 
dl [) [4 [i fk Normal 


Other controller contacts numbered as specified 


dicates 110 volt battery. When used with L as a suffix 
(BL) indicates low voltage battery. When more than one 
low voltage battery is used with different voltage, use num- 
ber indicating voltage as further suffix, as BL-10, indicating 
10 volt battery. 


C—Common Wire—Used alone when only one common is in use. 


When used with H as a suffix (CH) indicates 110 volt com- 
mon. When used with L as a suffix (CL) indicates low 
voltage common. When more than one high voltage or low 
voltage common is used, use numbers as further suffixes 
(CH-1, CH-2, CL-1, etc.). 


D—Relay or Indicator Controlling the 90° Position or Distant 


Function of a Signal—With prefix indicating the number of 
principal signal which it controls, as 10D, indicating relay 
or indicator controlling the 90° position of signal number 
ten, or signal number ten if it is a distant signal in two- 
position signaling. 


E—Special Relay or Indicator (Other than T, D, H, K, or F 


relays: and indicators)—With number as prefix, indicating 
number of principal unit entering into its control, or in- 
dicating principal unit which it controls. 


F—Relay or Indicator Repeating a Track Relay or Signal— 


With number as a prefix indicating number of relay or 
signal which it repeats, as 10F. 


FP—Floor Push— 
G—Switch Indicator—With number of signal governing through 


block in which switch is located as prefix, as 10G. 


H—Relay or Indicator Controlling 45° Position or Home Func- 


tion of a Signal—With prefix indicating the number of prin- 
cipal signal which it controls, as 10H, indicating relay or 
indicator controlling the 45° position of signal number ten, 
or signal number ten if it is a home signal in two-position 
signaling. 








prefix, as 10J. 
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Typical Plan of Special Circuits. 
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K—Lock Relay—Used in connection with route or detector look- 
ing for interrupting the current supply to switch and derail 
machines, ete., with number as a prefix, indicating track 
section affected by it, as 10K. 


KS—Knife Switch. 


L—Lever Lock—With prefix indicating number of lever which 
it locks, as 10L, meaning lock on lower ten. 


LA—Lightning Arrester— 


LC—Latch Contact—With prefix indicating number of lever, 
as 10LC. 
M—Man Hole—With arbitrary number as prefix, as 10M. 


PB—Push Button or Strap Key— 


S—Stick Relay—Used in connection with route locking, with 
number as prefix, as 108, meaning stick relay locking route 
of signal 10, or locking operated units in track section of 
10T, if separate stick relays are used for each track section. 


T—Track Circuit—With number as prefix indicating number of 
track circuit, as 10T, which is also the name of the track 
relay for track circuit 10T. 

NOTE: The number for the track circuit is taken from 
the following in the order given: 

M. P. Frog or 

Switch or 

Derail or 

Arbitrary numbers 01, 02, 03, ete. 


TL—Traffic Lock—With prefix indicating number of lever which 
it controls, as 10TL. 












TR—Time Release—With number as prefix indicating prineipal 
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unit which it releases, as 10TR. 


V—Eleetric Slot—With number of signal as prefix, as 10V. 


NOTE: Names of wires are shown on plans in brackets, 


thus: (10D). 


Number of cable containing a wire may be written above 
and at right angles to the wire. 


Thus: 
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‘Wiring Plan for Switch Board. 
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Signal Indications. 





LL—Lighting Wire 

N—Normal Control Wire—With number of operated unit which 
it controls as prefix, as 10N. 

P—Ninety Degree Control Wire—With number of signal as 
prefix, as 10P. 

R—Reverse Control Wire—With a number of operated unit which 
it controls as prefix, as 10R. If ten is a 3-position signal, 
10R is the name of the 45° control wire. 

V—Slot Wire—With number of signal and prefix, as 10V. 

X—Wire going to positive battery through a circuit controller 
on a signal closed in 0° position only, with the number of 
the signal as a prefix, as 10X. 

Y—Wire going to positive battery through a circuit controller 
on a signal closed from 0° to 45° only, with the number of 
the signal as a prefix, as 10Y. 

Z—Wire going to positive battery through a circuit controller 
on a signal closed in clear position if the signal is a 2-posi- 
tion signal, or closed from 45° to 90° if the signal is a 3- 
position signal, with the number of the signal as a prefix, 
as 10Z. 

Wires not covered by the above are named as follows: 

A wire leading from the operating coil of a unit toward 
battery positive takes the name of this unit, as 10H, mean- 
ing the wire from the coil of home signal relay for signal 
ten leading to positive. After passing through a circuit 
controller, it takes the number ‘‘1’’ as a suffix, as 10H1. 
This suffix number increases by one as the wire successively 
breaks through additional controllers. 

The wire leading from the operating coil to battery negative 
takes the name of the unit with the letter ‘‘C’’ as a prefix, 
as 01CR, and after breaking through successive controllers 
is written C10H1, C10H2, ete. 

The above method supplied directly to simple circuits hav- 
ing no branches. Thus: 


C-4F (ClOM,) SBF (C10 My (OH) I7F Hi AFB 


In cases of branch wiring this method is applied directly 
to the principal circuits—circuit for superior route. The 
first branch from this circuit takes the suffixes 21, 22, etc., 
instead of 1, 2, ete. The second branch 41, 42, ete., thus 
continuing allowing twenty numbers for each branch. 


How to Read Circuits. 

Example: Circuits, Page 8: Selection of slot circuit for high 
signal No. 1. Starting at the mechanism for the 45° position of 
signal No. 1 read across the page. The wire entering the tower 
is tagged (1V); the V stands for electric slot (see nomen- 
elature). The circuit breaks through circuit breaker on No. 1 lever 
which is closed from reverse indication position to full reverse po- 
sition. Tag on wire (1V1). The suffix—1—indicates the first break 
in wire. Circuit breaks through 28F1, which is the first point 
of repeater for track circuit, or relay, 28T (see track plan); 
tag (1V2) breaks. through O1F2 (repeater for O1T); tag (1V3) 
breaks through 64F2 (repeater for 64T); tag (1V4) breaks 


through 080F2 (repeater 080T); tag (1V5) breaks through 1TR 
(time release) to battery BH (110 volt). For common selection 
signal No. 1 see page 12 (circuits). Read from Signal 1 across 
page, tag on wire (1C); circuit breaks, through 28 normal 
(switch 28), tag (1C1), taps to wire tagged (6C2), breaks 
through 65 normal (switch 65) to high voltage common. 


Train Order Board. 


One of the interesting features at interlocking plants of the 
Pittsburg & Lake Erie R. R., is the train order indicator mounted 
on home signal masts, shown in the illustrations herewith as 
used at Aliquippa. The signal indications shown here are as 
follows: 


Fig. 1 shows the home signals in the stop position, for inter- 


locking reasons. It indicates ‘‘stop.’’ Fig. 2 shows the home 
signals in the stop position and the train order signal is also in 
stop position. If the towerman can allow the engine and train 
to pull up to the tower he will do so by placing the ‘‘ calling 
on’’ arm (which is the lower short blade) in the caution posi- 
tion, see Fig. 3. This, however, will be done only after the en- 
gineman has given whistle signal that he has received and ac- 
cepted the display of the train order signal. ? 

Fig. 4 shows signals indicating ‘‘proceed’’ at schedule speed 
on the high speed track. This indication conveys the informa- 
tion that (a) the plant is lined up and locked, (b) the auto- 
matic block is clear, (¢) the next automatic block signal ahead 
is clear, and (d) there are no train orders. 

Fig. 5. This is the same as Fig. 4, with the one exception 
(a) the next automatic block signal ahead is in the stop posi- 
tion; be prepared to stop at it. 

Fig. 6 indicates proceed at medium speed to a diverging route 
with the direction of traffic. This indication. conveys the in- 
formation that (a) the plant is lined up for a diverging route 
with traffic, (b) the automatic block to be entered is clear, (¢) 
the next automatic block signal ahead is clear, and (d) there 
are no train orders. 

Fig. 7 indicates the same as Fig.-6, with the one exception 
that (c) the next automatic block signal ahead on the track to 
be entered is in the stop position; be prepared to stop at it. 
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Fig. 8 indicates a slow speed movement and simply gives the 
information that the interlocking plant is lined up for some 
route. The train must protect itself on the track to be entered 
until it reaches the next signal, if any, ahead. 

Dwarf signals at these plants are operated in the upper right 
hand quadrant. The blade is inclined upward at an angle of 
45 degrees, with a yellow light at night for proceed, and the 
blade in a horizontal position with a purple light at night indi- 
cates stop. 

This plant was built under the supervision of J. A. Atwood, 
chief engineer, and I. S. Raymer, assistant signal engineer of the 
Pittsburgh & Lake Erie Railroad. We are indebted to the latter 
for information and illustrations used herein. 





MEETING OF WESTERN SIGNAL ENGINEERS. 


E. J. Stradling, Secretary of the Western Signal Engineers, 
has issued a call for a meeting, July 10, at the Karpen Bldg., 
Chicago. The meeting will be convened at 10:00 a. m. From 
12:15 to 2:00 p. m. the meeting will be adjourned for lunch 
and to visit the Railway Supply Exhibit. Discussion of the 
subjects will be again taken up at 2:00 p. m. and final adjourn- 
ment will be taken at 5:00 p. m. The following subjects are 
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to be discussed: (1) Distribution of Units for Interlocking 
Plants; (2) Rules for Installation, Operation and Maintenance 
of Interlocking Plants (Revised by the railways of Illinois, 
Indiana and Wisconsin). 

















O. O. Otto has been appointed supervisor of signals of the 
Chicago Great Western R. R. at Clarion, Ia., succeeding R. R. 
Rockwell, resigned, effective June 7. 

E. C. Hitchcock, formerly signal inspector, has been appointed 
signal supervisor of the New York, New Haven & Hartford R. R., 
at Waterbury, Conn. John Pilkington, formerly signal inspector, 
has been appointed signal supervisor at Taunton, Mass. C. O. 
Warner, formerly signal inspector, has been appointed signal 
supervisor at Hartford, Conn. 

W. M. O’Laughlin has been appointed supervisor of signals of 
the Northern Pacific Ry. at St. Paul, Minn., succeeding W. 
Kearton. 











Slides and Sink Holes 


N ANOTHER PAGE of this issue there appears an article 
O on slides, which was submitted as a result of the recent 
requests for articles on ‘‘washouts.’’ This article contains some 
valuable information, and we would like to obtain others of a 


similar nature. 


Undoubtedly a great many roadmasters and foremen have 
had considerable difficulty and experience with either slides, or 
sink holes. And the experiences of many of our readers along 
this subject would probably furnish valuable information. It 
is well to call attention to the fact that widest latitude is in- 
vited, both in covering this subject or any other suggested in 
this department, and also in submitting articles on any live 
subject of interest to maintenance men. The following outline 


is suggested for descriptions of ‘‘Slides’’ or ‘‘Sink Holes’’: 

Minute description of conditions (with sketch or photograph 
if possible). 

Time of first appearance of trouble—during construction or 
later. 

Cause or causes which first brought trouble to surface (if 
occurring after construction). 

Description of difficulties experienced, condition of materials 
under roadbed, as far as your knowledge goes. 

Methods used to eliminate trouble,. 

Method which was effective in curing the trouble. 

Reasons why the method was effective. 

All articles submitted and published on this subject will be 
paid for at space rates. Photographs or diagrams accompanying 
articles will also be paid for. Address letters to Editor Railway 
Engineering and Maintenance of Way, 431 South Dearborn 


street, Chicago, Ill. 


PIECE WORK. 


J. J. Hess. 


I have never used piece work, but have observed where con- 
tracts were let for casting dirt or using wheelbarrows in 
building grade for railways, where men were paid on a yard- 
age basis, and it was very satisfactory to all concerned. 

I have always endeavored to organize gangs so each man 
would have a certain amount to do to keep up his end of the 
work; for instance, in cutting weeds I have each man take 
a rail or two, as the case may be. The same thing applies in 
tamping ties, only that one-half rail lengths are usually assigned 
every two men, on each side of track. This is done in order 
to close work up quickly to allow trains to pass with as little 
delay as possible. In spiking we organize the gangs so as 
to skip the number of ties to correspond to number of men - 
engaged, so as to avoid loss of time moving around or passing 
each other. : 

Putting in ties would be difficult to regulate, the nature of 
ballast making a great deal of difference as regards progress. 
It also requires less time to put in ties, where they go in a 
short space or distance, than where required over longer 
stretches of track; in other words, one could put in more ties 
and with less labor, in fine gravel, burnt ballast, sand, etc., 
and where renewals are heavy, than in rock or coarse ballast 
of concrete nature, etc. Where renewals are so light as to 
cover considerable ground there is a loss of time, carrying 
tools and walking. Also, in tie renewing, piece work would 
create a tendency to slight the quality of work, on account of 
pay for quantity. 

It would require a good deal of time and study to work out 
piece work successfully to apply to track work. One of the great 
obstacles would be the great difference in laborers. As it is now, 
we have to put up with the bad or inferior as against the good, 
in order to keep them, for they are nearly all foreigners and re- 
lated; if one attempted to get rid of or weed out the poor ones 
the good would also quit. 

But piece work would be the thing, and a great many differ- 
ent classes of track work could be concluded successfully 
where labor conditions are not such as herein described. 
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PIECE WORK. 


D. O’Hern, Roadmaster. 


I have never had any experience in doing piece work and I 
do not think that piece work wauld be practical as a whole in 
the maintenance of way department. The only piece work 
I have seen handled has been mowing right of way, paying so 
much per mile to outsiders, which was practically a contract. 

My opinion would be that we could not handle piece work in 
track laying or renewing ties; in the first place there would 
be a disadvantage to any one taking piece work in any kind 
of track work, such as laying rail, renewing ties, or ballasting, 
as it would put us to more or less trouble to furnish cars for 
the men or transportation to take them to and from work. 

Furthermore, we would have to have an inspector to watch 
piece work, to see that it was done to standard. Paying 
such a man $75 per month and expenses would place the com- 
pany at a disadvantage. We have foremen that understand 
their work and we could lay track as cheap if not cheaper, 
and the foremen will do their own inspecting, as we would 
hold them responsible for same. 

I do not think that we could apply piece work to any advan- 
tage in the maintenance of way department. 





GOOD LABORERS VS. PIECE WORK. 
os 


By a Canadian Roadmaster. 


In regard to repairs and maintenance of track being done 
by piece work, or contract, I am strongly of the opinion that 
it would not be successful; especially in actual track surfacing, 
track laying, switch work, maintenance of bridges and buildings, 
and general care of roadbed. But the-cleaning of right of way, 
ditching and new fencing might be done by contract with good 
results under careful inspection. 

It appears to me that there is another side to this subject 
which may appear to some to be foreign, but which, to my 
mind, cannot be separated from it and which, in the first 
place, has led up to it. And that is the difficulty of obtaining 
good practical track men who will remain in the employ until 
time and experience makes their services valuable and eco- 
nomical to: the management. The great disadvantage in the 
track department on most roads at the present time is cheap 
labor, which in the end is expensive. A competent track- 
man should not be classed as common laborer but as a me- 
chanic. There is no department in the railway service that 
requires more intelligence and resourcefulness in its men than 
the maintenance of way department. And there will be an 
improvement as soon as the high officials of railways recognize the 
fact that a trackman requires at least as much education and in- 
telligence as a brakeman or fireman. Their services are just as 
important for on their skill and faithfulness the whole founda- 
tion rests, and on them depend the lives of the trainmen and 
enginemen as well as that of the great traveling public; if the 
foundation is laid by cheap and unskilled men it is folly to 
expect the superstructure to be thoroughly safe. 


The intelligent trackman should receive as liberal remuner- 
ation as the brakeman or fireman. Then you will retain in the 
service men who will be both valuable and efficient. 


A man who has any ambition or ability will not remain 
long on track work for the present wage; therefore it is not 
the survival of the fittest, but the contrary. The illiterates 
and unfit ones remain and from these you have to select your 
future foremen. The soil is poor and the fruit will be poor 
accordingly. 

In conclusion I may say that what I have seen of contract 
work on track maintenance was not satisfactory, for in most 
cases after the contract was finished by the contractor the 
regular trackmen had to go all over the work again to bring 
it up to standard. 
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PIECE WORK SYSTEM IN SUMMER. 


Warren Peachey, Supervisor. 


I have never used piece work in track construction or main- 
tenance, although I believe a piece work plan could be worked 
out which would be beneficial to the railways for putting in 
tiés, cutting track grass and right of way weeds, and laying 
new track. 

Ties could be renewed for 10 cents a piece in gravel, cinders 
or dirt ballast. As a rule we figure on 10 ties to the man per 
day but if men were putting them in for so much per tie they 
would put in many more. I would be in favor of paying by 
the tie. 


I believe a practical piece work system could be worked 


out for a great many of the different kinds of section work, 
such as putting in ties, laying rails and ballasting, but I do not 
believe piece work could be applied to section work as a 
whole. 

When the foreman starts out in the morning to go over his 
section, more especially in winter, while the gangs are small, 
he will probably do twenty-five or thirty different jobs during 
the day—put on angle bars, tighten bolts, clean crossings, etc. 
Such work could not be classed as piece work. But in summer 
when the gangs work all day on one kind of work, piece work 
could be used. 

However, I believe it would be very difficult to convince 
railway companies that it would be a good thing, as they 
figure and allow a certain amount of money for maintenance 
for each month. They allow each division a certain number 
of men or money, and when this is gone the men must be 
laid off, if it is not the end of the month, so as to keep 
within the allowance. This system would be the greatest draw- 
back to applying piece work to section work as a: whole. 





HANDLING SEEPAGE THROUGH OR UNDER FILLS. 
S. Cheatham, Roadmaster. 


Making inspections to discover evidence of weakness or 
danger of washouts should be made by men patroling on foot 
the track that is being threatened by the high water. 


In places liable to wash out, the bank should be well watched 
and any seeps or sand boils at foot of levee should be protected 
with sacks filled with sand or clay. My experience in the best 
protection in this line is to use the sacks and build a well of 
sacks around the seepage, making a drain to the well to allow 
the water to run away, and not to try to stop the seepage by 
placing the sacks of sand on the top of the place where the 
seepage is coming through. 


Conditions which cause very high water in particular locali- 
ties are heavy rains, snow melting in the mountains, and 
confining the rivers to too narrow channels by building levees. 

To hold submerged track in place, keep it well filled in the 
center with crushed rock, building a levee out of sand bags or a 
bulkhead with timber on the lower side of the track so as the 
water rises it will form an eddy over the track and pour over 
the bulkhead or the levee of sand bags. In this way it will not 
damage the track. 


Make repairs to track after water has subsided by cribbing 
with timber, driving and building temporary bridges in places 
where the roadbed has gone in places. Cut the track down 
where it has not been washed out, and use just enough material 
to level up the track so you can get the trains over. 


The method used to get across or around bridges where ap- 
proaches have been washed away will depend largely upon con- 
ditions, but in most cases you will be compelled to drive piles, 
building bridges ‘across those places, or building bridge ap- 
proaches, where your equipment is not too heavy. 
















FLOSSMOOR DEPOT, I. C. RB. R. 

The Flossmoor depot of the Illinois Central R. R. is a very 
attractive type of station which has been used by this road in a 
number of instances, for small stations. 

Flossmoor is a suburb about 26 miles from Chicago on the 
main line of the Illinois Central R. R. In 1911 the railway 
began work on the depot, which it was desired to make as 
attractive as possible. Near it is located an exclusive country 











General View, Flossmoor Depot. 


club. and golf grounds, which fact greatly adds to the regular 
passenger trafiic. 


The depot is of brick construction with white limestone trim- 
mings, which contrast well with the dark red rough surfaced 
brick. The roof is of red tile flared at the eaves, giving the 
structure a Japanese appearance though, of course, the style 
is not true owing to the materials used.. The circular full glass 
bay at the south end of the waiting room gives a conservatory 
effect and provides a pleasing outlook. All the accommodations 
for the public are well proportioned and conveniently arranged. 


The roof is designed to project over the platform immediately 
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in front of the depot, in such a way that the platform extension 
becomes a shed and fits in architecturally with umbrella sheds 
when constructed. 


There is a growing demand all over the country for shed pro- 
tection over platforms, and while the cost of the sheds is too 
great to justify their use at all stations, a depot of this type 




















End View Showing Shelter Shed, Part of Main Building. 


gives shed protection for at least the length of the depot, and, 
in addition, as shown by the photograph and the plans, is 
adapted to the extension of sheds if built in the future. 


It was decided to construct a subway in Illinois street at 
the south line of the Railroad Company’s tract, to provide a 
crossing under its tracks to connect the east and west portions 
of the town. This subway provides two seventeen-foot drive- 


ways and one eight-foot sidewalk on the north or depot side. 
The subway is of reinforced concrete construction, providing 
The 


a noiseless ballast floor bridge for the passage of trains. 
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columns and cross girders supporting the track floor are of con- 
crete shaped with steel forms purchased especially for this 
work. The columns themselves are eighteen inches in diameter 
reinforced with spiral steel core. 

The depot was designed to harmonize, in architectural fea- 
tures, with the subways constructed at that point, and the south 
side of the waiting room was made entirely of window lights 
so as to afford an attractive view, this end of the building 
being the are of a circle. 

The design of the shelter shed in front of the depot building, 
shown in one of the illustrations, is worthy of special attention. 





e 








Shelter Shed Between Tracks. 


The massive brick piers and the slightly concave roof, gives a 
very attractive appearance to the structure. 

The shelter shed between tracks is modeled along the same 
lines as that directly in front of the depot building. The roof 
is supported on cast iron columns 6 ins. in diameter. The end 
columns, however, are of brick, which gives the shed a more 
substantial and sturdy appearance when viewed from the end. 

The main waiting room is exceedingly well lighted, many 
windows being provided, as shown in the plan herewith. The 
room contains two massive double backed settees, placed near 
the center, giving an abundance of space on all sides. 

We are indebted to A. S. Baldwin, chief engineer, and to D. J. 
Brumley, engineer maintenance of way of the Illinois Central 
R. R., for the illustrations and information from which the 
foregoing description was prepared. 





A PECULIAR SLIDE. 
H. H. Smith. 


Your April issue requested contributions on the subject of 
washouts. In an experience covering more than a dozen years, 
I have, of course, had numbers of washouts, one in fact that 
was of such vast proportions that the location had to be aban- 
doned and a new line built for about half a mile. None of 
them, however, presented the interesting problems that a slide 
did, of which I am giving you a description. I trust that it 
may help some other poor devil, who has had to sit up (as I 
had to) with such a place day after day, and night after night, 
and see his work slowly and surely leaving him without any 
visible cause. 

I have always considered the experience I had with this slide 
as more or less unique, and it gave me more constant trouble 
than a number of-washouts. I have had, of course, washouts 
that did more damage and delayed traffic longer at a time. 
This slide, however, was like a tiresome guest, in that it would 
come early and stay late. My troubles with it extended over a 


period of two years. There were weeks at a time when it was 
necessary to keep a gang there day and night, and when the 
gang could be moved for a few days it was still necessary to 
keep a watchman there. This place had more interesting and 
baffling phases than any other I have ever dealt with. 

The slide was 150 ft. long. The track at that point is tangent, 
with a one per cent descending grade west. Going west, the 
track leaves a deep cut AB. From this cut the track is on 
embankment for half a mile. On the north side of the track 
is a deep ditch EF, which is about 10 ft. wide at the bottom. 
The old ditch line, on the south side, is shown by the line BG H, 
which crosses the toe of a hill, designated on sketch as J, and 
the slide was parallel to that ditch and about 30 ft. north of it. 
Between the cut AB and the hill J there is a small valley, 
which drains a large area, and at times a large volume of water 
comes down it. This water went down the south side of the 
track and ran through and over the ditch BG H. 

The ditch DF, on the north side of the track, is at the foot 
of another hill which runs north-east, with a small valley be- 
tween it and the track. The slope of the hill J, across which 
the track runs, is such that the track is on an embankment 
which is 3 ft. high on the south side and 8 ft. high on the 
north side. For several years prior to the time I took charge 
of the district and for a year afterward there was no trouble 
at that point. A few hours after an unprecedented rain, this 
place went out of line and surface, the track going down about 
three feet on the north side and about one foot on the south 
side. The material there was soon used up raising the track, 
but it still settled faster than we could raise it. In fact, before 
it could be brought to a surface that would permit the passage 
of trains at all, the part behind the gang would settle. The 
settling was so rapid that I soon used up all the material avail- 
able there. I had, however, quite a supply of ties and lumber, 
and had to resort to cribbing. We worked from west to east. 
No rain had fallen for twenty-four hours, or longer, yet the 
settling continued so fast that thirty men could not keep ahead 
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Diagram of Conditions at Troublesome Slide. 


of it. This continued for ten hours, and at no time was the 
track more than three feet below grade, and the south side of 
the track was practically stationary. There were several trains 
on each side, and after each one passed the cribbing had to be 
readjusted, it having moved, too. 

I then began to haul in sand. The color of some of this sand 
finally gave me the key to the situation. I hauled about 3,000 
yards of sand there that season. The soil at that place was 
prairie soil. I noticed that the ground below the slide was 
heaving. Investigation showed that it was breaking opposite 
the slide and that the ditch EF was being closed up by the 
movement of the dirt. I also found some old piles that had 
once been driven at the foot of the slide to hold it. They were 
then about 75 feet from the track. It soon became necessary 
to use some of the earth at the foot of the fill, which I took to 
be prairie, but found to be sand and gravel. In casting this 
back, some of the peculiarly colored sand was found in it. 
This, and the fact that the south side of the track held very 
well, convinced me that the embankment was on some hard, 
slick surface. To find a remedy I dug some trenches at right 
angles to the track, but before I reached that surface they 
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filled with water, and the earth on each side caved so that 
they had to be abandoned, 

While this trouble was occurring, about 30 ft. of track at 
“*Z’? would sink each day, but would sink uniformly. I con- 
cluded from this that there was an underground passage for 
water there, and this later proved to be true. A 12-foot open- 
ing was then put at that point. The ditch on the south side of 
cut AB was closed at C and a ditch opened through that side 
of the cut, from C to X, through Z to D into dith EF. The 
water which came down that side of the cut and the valley 
between it and the hill J was carried through this opening. In 
excavating for the opening I found, as I had already concluded, 
that there was a strata of marl with a dip to the north. In this, 
as in all other marl deposits I had known, the top of the marl, 
where it came in contact with the earth, was partly decomposed, 
and, with the water that seeped to it, formed a slick and slimy 
surface which caused the earth to slide. Acting on this in- 
formation, I closed the ditch BG H at G, forcing all the water 
east of there through the opening at Z. I then widened the 
ditch GH and sunk it 3 feet into the marl, so that no water 
could get to the slide except that which fell on the surface of 
My troubles with this place began about a year 


the ground. 
The last 


after I took the district, and continued for two years. 


three years of my stay on that district it gave me no more 
trouble. 








RAIL CREEPING. : 
To the Editor of Railway Engineering §& Maintenance of Way: 
It is my poor opinion on the creeping of rails that the 
following circumstances more or less affect creep: 
(1) Length of rail. 
(2) Section of rail. 
(3) Speed of train. 
(4) Load of train. 


(5) Higher gradient on single line; if the rail is of heavier ~ 


section in proportion to the load that travels over it then the 
creep takes place in descending gradient. If the rail has much 
deflection under the load, then the creep takes place on ascend- 
ing gradient rather than descending. 

(6) On eurves the outer rails travel faster at the entrance 
and the inner rails travel faster on leaving the curves, only 
due to grinding of wheels in getting advance of inner and outer 
respectively. 

(7) Magnetizing of rails when running in direction of the 
poles (attracted toward poles). 

(8) Number of ties in a rail. 

(9) The area of the rails and ties covered, with nature and 
kind of ballast, i. e., that which absorbs shock and retains 
moisture to lower the outward temperature. 

(10) The fastenings gripping the rails. 

(11) High or low banks or cuttings. 

(12) Line passing through thick forest. 

(13) Numbers of level crossings. 

(14) Number and length of bridges (camber and elasticity 
of girders on bridges). 

(15) Condition in up-keep of the road. 

(16) Elasticity of road bed. 

(17) Direction, pressure and degree of hot winds. 

(18) Fishing angles. 

(19) Tightness of the bolts of fish plates. 

(20) Expansion distance allowed between two ends of rails. 

(21) Greater traffic running, whether on cold or hotter part 
of the day. 

(22) Length of bearing area and distance ties are apart. 

(23) Description and kind of ballast on which depends the 
distribution of the weight on greater area, and the effect of 
weather or different temperatures. 

I need not describe in detail the phenomena of the state of 
the road when the load is passing over it, for a wave-like 
motion is preceding every wheel of the load, in more or less 
degree, according to its up-keep. Spring of ties, section of rails, 
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and the proportion of load to which the rail is subjected; 
anchorage ties in ballast in proportion to length and depth; 
friction of bearing area; grip of fastening and the temperature 
at the time of load traveling, etc., all have their effect. 

The creep generally starts at the change of the weather, i. e., 
cold to hot, summer to winter, etc. 

There is a successful device adapted to suit the Indian cli- 
mate for D. H. B. H. rails. These are steel spring keys named 
anti-creep keys by W. H. Wolff, the late chief engineer of this 
railway. 

Further, the creep can be prevented in more or less degree, 
rectifying the above evils, by using stronger section of rail, 
uniform spacing of ties so as not to give spring in rail, tighten- 
ing of all fittings with moderate tightening of fish bolts, im- 
proving the fishing angle, and lubricating them so as to give 
least frictional area with the rail and cause it freely to expand 
or contract easily without displacement of fish bolts, and fully 
covering the rails and fittings with the ballast so as to give 
only flange clearance from top of rail head, i. e., 1144” from the 
top between rails; this is only that the outer temperature 
may-not affect the rail and fastenings, and to give a good 
anchorage of sleepers, and friction with the rails and fittings. 
(Signed) Sorabji, D. R., Permanent Way Inspector, 

B. B. & C. I. Ry., 
Viramgam, India. 





MAINTENANCE BY REGULAR SECTION FORCES VS. 
EXTRA GANGS. 
By Westerner. 

In considering maintenance work done entirely by regular 
section forces, as compared with maintenance work by section 
forces occasionally assisted by extra gangs, let us consider the 
proposition first under ordinary conditions where it is necessary 
to do only a limited amount of renewals, those that will not 
be general. Both for efficiency and low cost, it is well to do 
the work with section forces. 

By increasing forces or doubling two crews together it would 
be well to handle all short sections of relaying and reballasting 
with the section forces. It is possible with larger section gangs 
to make extensive renewals of ties, to put in switches and to 
lay short extensions, or new sidings, as most section foremen 
are capable to this extent. In the case of a new or young 
foreman not up to standard, sending his well schooled neighbor 
to assist is doubly beneficial and excellent results are usually 
obtained. 

However, we occasionally find a section foreman altogether 
incapable of handling more than 4 to 6 men. I have no- 
ticed several cases where foreman with four to six men did 
excellent work, but with 8 to 14 men he could not nearly 
double his work. While another foreman would do more than 
double work with double force. I will take that feature up 
more fully later and attempt to give the actual cause. 

General Renewals Handled by Section Forces.—Say an entire 
division is to be relaid, resurfaced, ties spaced and renewed, 
and track reballasted. There could be two plans followed, as I 
see it. First, give each section foreman sufficient men to 
handle his own work. We would have here a gang relaying 
every five miles, which, even under light traffic conditions, 
would cause considerable delay. Again, we would encounter the 
inexperienced foreman and loose efficiency, and by the time 
such foremen had received proper education along these lines, 
the cost would overbalance effectiveness. At the same time, 
should they relay the entire section before spacing and anchor- 
ing joints, the expansion would become bunched, giving consid- 
erable future annoyance. 

It is best to keep this back work as close as possible to 
relaying and endeavor to maintain expansion in each rail as 
neatly according to specification as possible. This takes a con- 
siderable force and is more than the ordinary ‘section foreman 
could do. If he relays one whole day, it would require nearly 
three days to properly do the back work, thus making very 
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slow progress, and I believe the ultimate cost would be entirely 
too high. 

Another organization of section forces might be made to do 
this work. By beginning at either end, and doubling the first 
two gangs, let them relay to the point where it would be, more 
profitable to bring in the third section. Turn the first man 
back to bring up the reballasting, spacing, ete., and so on to 
end of division. Here we would lose the efficiency gained by 
the trained foreman and men of the first section, and pick up 
another incomplete organization of untrained men on third 
section, and at each succeeding section. This would give 
us inefficient results throughout. However, this method may be 
applied and the organization carried out effectively on a heavy. 
traffic line, where it would be necessary to keep traffic moving 
on schedule, where the main line could only be torn up for a 
few minutes at a time. In fact, I believe it would be equally 
as good or a better plan as to organize a small extra gang. 

A third system would be to organize a small extra gang for 
the relaying and follow up with section gangs. The choice 
between these methods would be controlled by competency of 
the foremen together with class of work behind relaying. In 
some cases the latter might be very light and easily handled 
by section forces. 

Extra Gangs for General Renewals.—On comparatively light 
traffic lines, [ would prefer reducing section forces to a minimum, 
for ordinary up-keep, and would organize extra gangs for the 
entire job. In this case, with a good foreman in each gang with 
able assistants, we would have full efficiency of trained men 
throughout, and the work would be more uniform. Reballasting, 
spacing, ete., could be kept up close enough to retain the rail as 
desired. This is considering the labor on sections and extra gangs 
to be equally good. Where the labor on Both sections and extra 
gangs is of the same class, the efficiency of the work depends 
entirely on the ability of foremen. If there is any trouble in keep- 
ing men, I believe the extra gang will be found in favor, as there 
is a kind of fascination for men in large gangs. 

I will now attempt to give causes for inefficient work in both 
extra section gangs. This applies principally to extra gangs, 
however, as sections gangs are usually too small to be affected 
in a general way. 

A foreman, to be a success, should be a fair judge of human 
nature, pleasant and honest with his men, and at the same time 
just, exacting, and strict in discipline. He should continually 
study the temperament of his men individually, place them in 
positions so that each has plenty of room and, if possible, far 
enough apart to keep down conversations and visiting. He 
should watch for talent, and place each man according to his 
talent. It will be found that some are excellent finishers, but 
wholly useless as effective tampers and spikers. Others may 
be unfit for either and be good at handling ballast or dirt with 
a fork or shovel. Others are more suited for clawbars, spiking, 
or tie handling. 

The foreman that carries this idea out successfully has an 
organization 100 per cent efficient. His men are all suited for 
their respective tasks, turn their work out in a neat manner 
and are speedy. The foreman has no worry and each morning 
his men will organize themselves and the work will progress 
in harmony. 

On the other hand there is occasionally a foreman who starts 
in, in a bulldog manner, and tells his men to ‘‘grab a tool of 
some kind and get busy.’’ He will find a man not tamping thor- 
oughly and either abuse or discharge him when it is not in the 
man and he would never be a thorough, quick tamper. He will 
of course do the same thing with the poor spiker, finisher, etc. 
There results a continual hubbub, disorganization. He has 
continual worry and is eternally bawling at the men. At night 
he looks back over his work, sees this and that incorrectly 
done, no indication of a standard, and goes to camp mad with 
himself, his men, and the world. 

There are as many different types of foremen as there are 
individuals. To obtain a good extra gang foreman, the roadmaster 
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should watch his section foremen exactly as a foreman should his 
men. And when he finds a man that is always a little ahead of his 
work, talented, keeps his track in good condition, and yards and 
premises in a neat, clean condition, he should by some means 
begin schooling the man, giving him hard pieces of work with 
a few more men, or in any other practicable manner, i. e., he should 
give him, first, an opportunity to lead out. You will sometimes 
be mistaken, but not as a rule. It is much easier, though, to 
obtain successful section foremen than extra gang foremen and 
I believe it is to some extent caused by negligence of road- 
masters in coaching and educating men when an opportunity 
presents itself. 





COMBINED ORGANIZATION. 
P. H. Hamilton. 

; There has been a great deal said, recently, about economiés 
in operation and new methods of reducing maintenance costs, a 
great many innovators mentioning the necessity for an increase 
in wages. I believe that the departmental operation of the 
maintenance of way department has resulted in many a dollar 
being spent from which no returns were received. No one ever 
dares to step beyond the limits of his department, as he would 
not only be establishing a precedent, but the head of the other 
department whom he was possibly endeavoring to assist would 
consider it a personal affront. 

The vocational organization of the division forces is respon- 
sible for: the roadmaster being interested in the success of the 
railroad only as far as the track is concerned; the general fore- 
man of bridges and buildings, the foreman of water service, 
and the supervisor of signals, being interested only so far as 
their departments are concerned. As a result, they rarely work 
together, and often work against each other. The result is 
that they have acquired an educated egoism for their individual 
departments; and no small amount of sermons or entreaties can 
convert them. 

On some roads the mechanical department, as far as the opera- 
tion is concerned, is under the division superintendent, as is 
every other operating and maintenance sub-department; and in 
nearly every case this organization has proven a success. The 
bridge, building, water service, track, and signal departments 
are closely related in their work; and they should work together. 
They should all report to one man, the division superintendent, 
who is always close at hand, and who can take quick action on 
any question that may arise, and who is in position to act as a 
mediator and can reduce ‘‘red tape.’? These departments 
should work together in an effort to reduce the cost of mainte- 
nance; and they should work for the mutual interest of each 
other. There are numerous instances where money is squandered 
away—sometimes large amounts, and sometimes small amounts— 
on account of this vocational organization. I have seen water- 
service men going 100 miles to repair a pipe line in a round- 
house at a cost of probably $5.00, when the roundhouse force 
could have done the work for $0.50. I have seen a carpenter 
gang of all high-priced men moving oil storage tanks, where 
less skilled men could have done it just as quickly. I have seen 
$2.50 per day men digging a ditch for a water line when $1.70 
per day men could-have turned out as much work. 

A section foreman, or an average native trackman, can place 
a glass in a station sash; he can repair a freight platform, or 
a brick station platform or sidewalk. He can repair a stock 
yard; and he can do numerous other emergency jobs that bridge 
and building men are sometimes sent long distances to do, and 
he can do it at-a minimum cost. The section gang can line a 
bridge, or place a cap or a stringer, under the supervision of 
the bridge inspector, and they can be of assistance in other 
ways. These small repair jobs are what eat up a maintenance 
allowance, especially where transient men are concerned, as 
there are many hours of dead time turned in on account of 
going from one small job to another, and on account of waiting 
for or on trains. The skilled bridge, building and water service 
men are now doing a great deal of work where only semi-skilled 
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labor is necessary, on account of the vocational organization. 

By furnishing each bridge inspector with a motor car, he 
would be able to get over the average division in two weeks; 
and, as an inspection is necessary only once a month, he could 
spend the other two weeks in taking care of the minor repairs, 
with the assistance of the section gangs. He would probably 
put in a day, or a fraction of a day, here and there, with the 
various section gangs; and he would be able to take care of a 
great number of necessary small jobs at a minimum cost. This 
would permit the bridge gang to put in all of its time on heavy 
repairs, or they could follow the light repairs along in sys- 
tematic order, and we would get ‘‘ value received.’’ 

The objection comes up that the trackmen are already over- 
burdened—and it is true. But, if more work is to be done by 
them, they will assuredly get more help. There has been much 
said about increasing the efficiency of the trackman; and it 
sems to me that by widening the scope of his duties we are 
laying the foundation for this much desired quality. If he can 
produce an increase in efficiency, he can command better wages. 
Better wages will attract more efficient men, and will do more 
to lighten his burden than any other combination of conditions. 

Another objection comes up. There may be more or less 
friction, or misunderstandings, as a result of this kind of an 
organization. This would depend entirely on the personalities 
of the roadmaster, the general foreman of bridges and build- 
ings, the water service foreman, the supervisor of signals, and 
the master mechanic. If any one of them was filled with selfish- 
ness for his department, he might cause a small amount of fric- 
tion; but the superintendent would always be at the head to 
straighten these matters out. The heads of the bridge, building 
and maintenance of way departments should be placed in closer 
touch with the superintendent, and they should be considered 
part of his staff, working together and having always the inter- 
ests of the company foremost. And, being in closer touch with 
each other, they can assist each other in reducing the cost of 
maintenance. By reducing the cost of maintenance, per unit, 
we can accomplish much more work with our allowances, 

We now have pumpers repairing cars, cleaning .coaches, in- 
specting interchange cars, ete. We have section men assisting 
the linemen, and the signalmen. We have them unloading coal, 
ete. We have joint agencies. It appears to me that we can carry 
this idea further with gratifying results. 

The roadmaster and the general foreman should be relieved 
of about nine-tenths of the clerical work that is being forced 
upon them, and they should -be free to spend the greater part 
of their time with their men. I do not think that they should 
have an office, other than a desk in the superintendent’s office. 
All reports and detail work of a clerical nature should be han- 
dled by the superintendent’s office; all routine reports from the 
foreman should go direct to the superintendent’s office; and all 
written instructions should be issued from the superintendent’s 
office to the foremen. All correspondence with direct reference 
to the work should be handled by the roadmaster, or the general 
foreman, through the superintendent’s office. 
necessary for them to each have a personal clerk, but there 
would be one stenographer in the superintendent’s office desig- 
nated to handle their personal correspondence, their files being 
combined with the superintendent’s. What force they now have 
would be incorporated with the superintendent’s office force. 
The accountant, or some other competent clerk, would have 
charge of the clerical end of the maintenance of way work, and 
should be able to cut out a great portion of the useless repetition 
of work. This office organization would, I believe, also tend to 
shorten up ‘‘red tape,’’ would result in a saving of time, and 
would result in other great increases in office efficiency. 





The Southern Pacific officials and authorities of Houston, Tex., 
have conferred with reference to a viaduct to be built over 
the railroad’s tracks at Maury, Elysian and Hardy streets in 


Houston. 


It would not be. 

















R. York has been appointed roadmaster of the Algoma Central 
& Hudson Bay Ry. at Michipicoten Harbor, Ont., succeeding J. 
Guthrie. 

E. B. Dehart has been appointed roadmaster of the Atchison, 
Topeka & Santa Fe Ry. at Pueblo, Colo. 

Richard Berryman, roadmaster of the Bangor & Aroostook R. R., 
has been transferred from Van Buren to Fort Kent, Me. Charles 
Tweedie, roadmaster, has been transferred from N. Maine Jet., to 
Millinocket, Me. R. Wibberly, roadmaster, has been transferred 
from Houlton to Presque Isle, Me. The above appointments were 
effective June 1. 

W. Murphy has been appointed assistant roadmaster of the 
Canadian Northern Ontario Ry. at Sudbury, Ont., succeeding A. E. 
Reid. 

Wm. Bibby has been appointed assistant general roadmaster 
of the Central Vermont Ry., office at St. Albans, Vt. 

C. Starks has been appointed roadmaster of the Chicago; Bur- 
lington & Quincy R. R. at St. Joseph, Mo., succeeding John Bosch. 





H. W. SCOTT, 
Roadmaster Lorain, Ashland & Southern R. R. 

H. O. Sinsabaugh has been appointed roadmaster of the Chicago, 
Rock Island & Pacific Ry. at Goodland, Kan. E. T. Thomas has 
been appointed roadmaster at Fairbury, Neb., succeeding P. L. 
Daugherty. 

N. Noailles has been appointed roadmaster of the Cumberland 
Ry. & Coal Co., at Glace Bay, N. 8. 

J. H. Bowen has been appointed roadmaster of the Denver & 
Rio Grande R. R. at Salt Lake City, Utah. 

O. G. Horton has been appointed roadmaster of the El Paso & 
Southwestern System at Tucson, Ariz. 

L. Muller has been appointed roadmaster of the. Ferdinand 
R. R., at Ferdinand, Ind. 

F. Franzau, supervisor of track of the Grand Trunk Ry., has 
been transferred from Durand to Port Huron, Mich. 

G. Carlson, assistant roadmaster of the Great Northern Ry., 
has been transferred from Elizabeth to Pelican Rapids, Minn. 
J. O. Danielson has been appointed assistant roadmaster at St. 
Cloud, Minn., succeeding J. Kiloran. O. Erickson has been ap- 
pointed assistant roadmaster at Breckenridge, Minn., succeeding 
F. J. Ellis. W. F. Hart, formerly roadmaster on the A. T. & S. F. 
Ry., has been appointed assistant roadmaster at Essex, Mont., 
succeeding A. Brittenham. C. Johnson has been appointed 
assistant roadmaster at Whitefish, Mont., succeeding Jas. Lukos- 
kie, transferred to Devils Lake, N. D. Jos. Stralka has been 
appointed assistant roadmaster at Kelly Lake, Minn. 
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R. L. Webb has been appointed supervisor of the Illinois Cen- 
tral R. R. at Durant, Miss., succeeding J. W. Welling. 

Geo. Cooper has been appointed acting roadmaster of the Inter- 
colonial Ry. of Canada at Moncton, N. B. 

W. Muhe has been appointed roadmaster of the International 
Rys. of Central America, succeeding E. Morris. 

R. E. Hollister, supervisor of the Long Island R. R., has been 
transferred from E. New York to Jamaica, N. Y. 


H.W. Seott, who has been appointed roadmaster of the Lorain 
Ashland & Southern Ry. as announced in the June issue of Rail- 


way Engineering, began railway work in December, 1898, with a 


construction gang on the Ashland & Wooster Ry., and in October, 
1899, was employed as section hand. In 1902 he was appointed 
section foreman, and in March, 1905, was appointed roadmaster. 
He held that position with this railway and its successor, the 
Ashland & Western Ry., until June 13, 1913, when he was 
appointed roadmaster at Jeromeville, O., as mentioned above. 

G. H. Hooper has been appointed roadmaster of the Louisiana 
Ry. & Navigation Co. at Alexandria, La., succeeding Robert 
Smyth. 

H. L. Galloway has been appointed roadmaster of the Missis- 
sippi Central R. R., at Hattiesburg, Miss., succeeding S. W. 
Brook, deceased. 

Wm. Stiles has been appointed roadmaster of the Missouri, 
Kansas & Texas Ry. at Atoka, Okla. 

H. E. Astley, formerly roadmaster, has been appointed track 
supervisor of the New York, New Haven & Hartford R. R,, at 
Boston, Mass. D. J. Brennan has been appointed track supervisor 
at Willimantic, Conn. M. P. Condon, formerly roadmaster, has 
been appointed track supervisor at Providence, R. I. G.. A. De 
More, formerly roadmaster, has been appointed track supervisor 
at New Haven, Conn. P. Dougherty has been appointed track 
supervisor at Sanford, Conn. J. P. Hurlihe has been appointed 
track supervisor at Willimantic, Conn. Jerry Murphy has been 
appointed track supervisor at Hyannis, Mass. John Robertson 
has been appointed track supervisor at Providence, R. I. C. H. 
Rogers has been appointed track supervisor at Taunton, Mass. 
John Savage, track supervisor, has been transferred from Boston 
to Franklin, Mass. J. H. Smith, formerly roadmaster, has been 
appointed track supervisor at Waterbury, Conn. 

P. K. Lutken has been appointed roadmaster of the New 
Orleans, Mobile & Chicago R. R. at Laurel, Mass., succeeding H. L. 
Barfield. 

R. F. Tavenor has been appointed roadmaster of the Norfolk 
& Western Ry. at Jaeger, W. Va., succeeding B. P. Willis. 

P. E. Anderson has been appointed roadmaster of the Northern 
Pacific Ry. at Walla Walla, Wash., succeeding J. G. Cutler, 
deceased. G. C. Chittenden has been appointed roadmaster at 
Pasco, Wash. succeeding C. C. Blood, transferred. P. McGuire 
has been appointed assistant roadmaster at Staples, Minn. Joseph 
Smith has been appointed roadmaster at Brainerd, Minn. 

E. A. Warren, formerly roadmaster of the Southern Kansas 
of Texas, has been appointed roadmaster of the Pecos & North- 
ern Texas Ry. at Amarillo, Tex. 
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H. C. Bolenius has been appointed supervisor of the Pennsyl- 
vania R. R. at Conemaugh, Pa., succeeding W. T. Hanly, trans- 
ferred to Newport, Pa. M. W. Clement has been appointed 
supervisor at New York, N. Y. F. D. Davis has been appointed 
supervisor at Barnesboro, Pa., succeeding R. R. Nace, transferred 
to Buffalo, N. Y. Frederick Evans has been appointed supervisor 
at Sunbury, Pa. J. O. Hackenberg has been appointed supervisor 
at East Liberty, Pa. J. C. Smith has been appointed supervisor 
at Bedford, Pa., succeeding M. de K. Smith, transferred to W. 
Brownsville Jet.,Pa., in place of B. O. Hultgren. E. O. Wood, 
supervisor, has been transferred from Sunbury, Pa., to Trenton, 
N. J., suceeeding R. Faries. 

J. Healy, roadmaster of the St. Louis & San Francisco R. R., 
has been transferred from Enid to Antlers, Okla., succeeding N. H. 





J. N. BAKER, 
Roadmaster Tremont & Guif Ry. 


Kruse, transferred to Enid, Okla. J. J. Phayer has been ap- 
pointed roadmaster at Cape Girardeau, Mo., succeeding C. 8S. 
Kirkpatrick. 

J. O. Drake has been appointed roadmaster of the San Antonio 
& Aransas Pass Ry. at Cameron, Tex., succeeding J. P. Hopkins. 

W. L. Stanton has been appointed roadmaster of the Scott City 
Northern R. R. at Scott City, Kan., succeeding H. C. Clubb. 

C. W. Anderson has been appointed roadmaster of the Southern 
Ry. at Greensboro, N. C., sueceeding T. B. Sumner. 

F. B. Hart, formerly roadmaster of the Pecos & Northern Texas 
Ry., has been appointed roadmaster of the Southern Kansas Ry. 
of Texas at Canadian, Tex., succeeding E. A. Warren. 

J. N. Baker has been appointed roadmaster of the Tremont & 
Gulf Ry. at Winnfield, La., succeeding R. L. Ray. 
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TRACK SUPPLY ASSOCIATION. 


The Track Supply Association will hold its annual exhibit - 


in connection with the convention of the Roadmasters and Main- 
tenance of Way Association, at the Auditorium Hotel, Chicago, 
Tll., on September 9-12, 1913, in conjunction with the thirty- 
first annual convention of the Roadmasters and Maintenance of 
Way Association. 

This announcement will be of great interest to all those 
who attended the last year’s Convention, and who were recip- 
ients of the lavish entertainment of the Track Supply Associa- 
tion at Buffalo. 


The Ladies’ Auxiliary will undoubtedly be interested in this. 
announcement also, for there was scarcely a minute of any day 
that the Track Supply Association did not have something doing 
for them. The entertainment this year, for both the members 
of the Roadmasters’ Association and the Auxiliary, will be fully 
up to standard and will probably surpass previous efforts. 

A large number of firms have already obtained exhibit 
spaces. Assurances have been received from about twenty 
prominent supply concerns, not mentioned, that they will send 
in applications in the near future. The value of the exhibit to 
both supply dealers and roadmasters cannot be overestimated. 
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Among those who will exhibit are the following: 
Ramapo Iron Works. 
The P & M Co. 
The Rail Joint Co. 
Lackawanna Steel Co. 
Fairbanks-Morse Co. 
Pennsylvania Steel Co. 
National Lock Washer Co. 
Eliiott Frog & Switch Co. 
The Railway Equipment & Publication Co. 
Associated Manufacturers Co. 
American Hoist & Derrick Co. 
Fairmont Machine Co. 
The Joyce-Cridland Co. 
Louis Blessing. 
James C. Barr. 
Q & C Co. 
M. W. Supply Co. 
The American Guard Rail Fastener Co. 
Crerar, Adams & Co. 
Templeton, Kenly & Co., Ltd. 
Indianapolis Switch & Frog Co. . 
Union Switch & Signal Co. 
Hayes Track Appliance Co. 
The Railway List Co. 
Railway Engineering and Maintenance of Way. 
Verona Tool Works. 
The National Malleable Castings Co. 
Haggard & Marcusson Co. 
Positive Rail Anchor Co. 
Carnegie Steel Co. 
William Wharton, Jr., & Co., Ine. 
Hubbard & Co. 
The Hobart Allfree Co. 
Hall Switch & Signal Co. 
Burton W. Mudge & Co. 
Southern Railway Supply Co. 
The Railroad Supply Co. 
Sellers Manufacturing Co. 
Hall Switch & Signal Co. 
Simmons-Boardman Pub. Co. 
Ajax Forge Co. 
American Steel & Wire Co. 

_ Beaver Dam Mall. Iron Co. 

Keystone Grinder & Mfg. Co. 
Northwestern Motor Co. 


ndustrial Notes _ 


F. J. Lepreau has been appointed assistant western sales 
manager of the primary battery department for central western 
territory, of Thomas A. Edison, Inc., with headquarters at 229 
South Wabash avenue, Chicago, IIL. 

The products of the Barber Asphalt Co., of which the Pro- 
tectus Paint Co., Philadelphia, Pa., has recently taken the rail- 
way selling ageticy, include asphalt insulating and building 
papers, asphalt felts and other asphalt fabrics, asphalt roofings, 
asphalt waterproofing compounds and asphalt ‘‘Mastic’’ for 
floors. 

W. E. Jenkinson has been made railroad representative for 
S. F. Bowser & Co., Inc., Fort Wayne, Ind., covering that terri- 
tory vacated by E. F. G. Meisinger. In addition, he will take 
over the Southwestern and Pacific coast territory. He will cover 
the states from Texas to Oregon. 

Sealed proposals, in triplicate, will be received at the offfce 
of the general purchasing officer of the Isthmian Canal Commis- 
sion, Washington, D. C., until July 9, for furnishing the fol- 
lowing supplies: Electric lamps, motor boats, switch stands, tie- 

















plates, track bolts, track spikes, galvanized roofing, horseshoes, 
washers, stovepipe, iron and steel pipe, pipe fittings, lead pipe, 
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bibbs, clean-outs, valves, chisels, cable clips, cotters, wrenches, 
twist drills, hammers, tacks, files, tallow pots, hand oilers, pad- 
locks, galvanized buckets, water coolers, coal baskets, brooms, 
scrub brushes, paint brushes, steel tapes, hose, packing, gaskets, 
canvas, tarpaulins, railway flags, emery cloth, mop heads, oakum, 
twine, lime, calcium carbide, sulphate of copper, muriatic acid, 
drop-black paint, sienna, spar varnish, aluminum paint and ma- 
hogany lumber. 

The Stone & Webster, Stone & Webster Engineering Corpo- 
ration and Stone & Webster Management Association, First Na- 
tional Bank building, Chicago, Tll., make the announcement that 
Edward N. Lake, formerly in charge of the electrical division 
at Boston, will hereafter represent the Stone & Webster Engi- 
neering Corporation at Chicago, IIl. 


Zeus Literature _| 


The Richmond Screw Anchor Co. has sent out a leaflet de- 
scribing and illustrating the Thiollier Helical Lining for screw 
spikes. In addition, a number of other types of screw linings 
for screw anchors in concrete are described and illustrated. 


* * * 


The Industrial Works, Bay City, Mich., has recently issued 
Bulletin No. 209, describing wrecking locomotive, construction 
and freight cranes, transfer tables, and pile drivers. The sec- 
tion on construction cranes describes and illustrates cranes for 
bridge erecting, excavating, buckets, magnets, and handling 
lumber. The general appearance of this catalogue is excellent 
and information given in this Bulletin is valuable. 

* * * 











‘‘Tonean’’ is the title of a catalogue recently received, 
dressed in a fantastic red and silver cover. The first section of 
this book is termed ‘‘technical section’’ and contains the basis 
of claims—that this metal, although not proof against uniform 
rusting, is anti-corrosive. A number of illustrations show the 
uses of this metal. 

* * * 

The C. F. Pease Co., Chicago, has issued a very attractive 
and complete catalogue on blue print machinery, blue print 
room supplies, direct white print machinery, and drafting room 
furniture. On page 3 of this catalogue is shown a diagram 
illustrating the compactness of the Pease blue printing ma- 
chinery, which gives a comprehensive idea of the same. ‘The 
description of the: process is clear, concise, and complete. - The 
illustrations used amplify the text in a pleasing and instructive 
manner. The appearance and general makeup of this catalogue 
is suggestive of its purpose, as well as attractive. 

* * * 

Samuel Cabot, Inc., Boston, Mass., has issued a booklet de- 
scribing the uses of Cabot’s ‘‘Conservo’’ wood preservative. 
A description of the properties of this oil is given, explaining ° 
the reasons for its efficiency. Following this are a number of 
photographs of structures in which Conservo has been used, and 
in addition specimens of wood treated, showing penetration, etc. 
Enclosed in this catalogue is a leaflet illustrating and describing 
the historical Old Chain Bridge at Newburyport, Mass., which 
has been recently restored, all woodwork being treated with 
this preservative. 

* * * 

The Westinghouse Electric & Mfg. Co. has issued descriptive 
leaflet No. 3679, covering electric vehicle battery-charging 
switchboards and motor generator sets. These devices are de- 
scribed and illustrated in detail. Special mention is made of 
the sectional switchboard which enables the additions to be 
paade to the outfit from time to time with slight expense. 
Folder 4255 illustrates Westinghouse type PG porcelain insu- 
lators. These insulators have high mechanical strength, suitable 
for use on 1500-volt D. C. railway work, and 2200-volt trans- 
mission lines. 
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“Talk about hard 
work,” sighed old Jerry 
as he sat watching a 
squeaking and groan- 
ing mass of clothes 
lines, “the reverse lever 
in Old 689 used to put 
a crick in my back 
every time I pulled it. 


“That’s before I got 
wise to usin’ flake 
graphite. Flake graph- 
ite, and I mean the 
Dixon kind of course, 
is the only thing I ever 
knew to satisfy both 
the boys and the road. 
It makes an easier and 
better day’s work for 
the man in the cab, with 
less worry and no tired- 
out feeling to greet the 
folks at home. 


“And I just wish I 
had the money that 
the road saves in oil 
and coal bills each year. 
It’s enough to start a 
club for the boys on the 
retired list who started 
the savin’ by writing 
for booklet and sample 
No. 104.” 


Joseph Dixon 
Crucible Co. 
Established 1827 
oo etsey City - N.J. 








ELLIS PATENT | 
BUMPING POST 


Noted for Simplicity, Strength and 
Adapted to all 


Lasting Qualities. 
positions. 


Mechanical Mfg. Co., 


CHICAGO. ILL. 



















Positions Wanted 


DIVISION ENGINEER on maintenance work, age 32, nine years’ 


experience as rodman, levelman, 


topographer, transitman, assistant 


engineer, resident engineer, and division engineer of maintenance. 
Have had charge of river and damage claim surveys. of construc- 
tion of buildings, bridges and treating plants, double tracking, and 
also served as superintendent of construction for large contractor. 


Excellent references. 


Address T. E. W., care of Railway Engi- 


neering, 431 South Dearborn street, Chicago. 





INSTRUCTING FOREMAN, man of wide experience in main- 
tenance work, desires position with railway as instructor to section 
foremen. Address K. F., care of Railway Engineering. 





SECTION FOREMAN, with 7 vears’ experience, desires position, 


preferably with eastern railway. 
Engineering. 


Address L. D. C., care of Railway 


















The Trackman’s 
Helper 


Revised Edition—by J. KINDELAN 


A Practical Guide for Track 
Foremen 


Thirtieth Thousand 


“It is so very plain and easily understood, 
its value to men of ordinary education can- 
not be estimated."”—D. A. Dale, Roadmaster, 
West Shore Ry. 


“I find the Revised Trackmen’s Helper the 
most generally instructive and useful book 
for trackmen that is now obtainable. I think 
every Track Foreman and RK master 
should have a copy of it.”"—D. Sweeney, 
Roadmaster, C., R. I & P. Ry. 


350 pages; fully illustrated, 544x744 inches. 
Price, $1.50, net postpaid. 


Practical Switch 


Work 


By D. H. LOVELL 
Division Superintendent Pennsytvania Ry. 


An Instructor and Guide for Roadmas- 
ters, Section Foremen and Con- 
struction Foremen 


book is presented in a very clear 
manner, which is at once simple, thorough 
and practical. 
The contents 1 hapt on G J 
Turn-outs; Stub and Split Switches; Analy- 
sis of Curves; and a large number of tables 
for the — and correct construction of 
any 


Cloth, 174 pages; 444x6% inches. 
Price, $1.00, net postpaid. 











Maintenance of Way Standards, by F. A. Smith, M.E.,C.E. - Price, $1.50 


Standard Turn Outs on American Railroads, by F. A. Smith = - 


Railway Curves, by F. A. Smith - 


Price, 1.00 


Descriptive Circulars upon Application 


Price, 1.00 








The Myron C. Clark Publishing Co. 


Heisen Building, Chicago 
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ESTABLISHED 1882 








THE WEIR FROG 
COMPANY 





WEIR TITANIUM CLAMP 


Design No. 5—Patented 


Rail and Manganese 
Track Work 


CINCINNATI, OHIO 











BROADWAY CENTRAL HOTEL 
Broadway, corner Third Street , 
IN THE HEART OF NEW YORK 
Only Medium Price Hotel left in New York. 
Special attention given to ladies unescorted 
SPECIAL RATES FOR SUMMER 
OUR TABLE is the foundation of our enormous business. 


AMERICAN PLAN, $2.50 UPWARDS 
EUROPEAN PLAN, $1.00 UPWARDS 


Send for Large Colored Map of New York, FREE. ° 
DAN. C. WEBB, Proprietor 


The Only New York Hotel Featuring American Plan 
Moderate Prices. Excellent Food. Good Service. 








LANTERNS 


SWITCH, ENGINE, 
SIGNAL, SEMAPHORE, 
MARKER, STATION, Etc. 
CHIMNEYLESS BURNERS 
for one day and long-burning service 


30 YEARS’ EXPERIENCE 
scat cohen tem 
Illustrated catalogues on request. 

PETER GRAY & SONS, Inc. 
Mail Address: ‘‘Cambridge”, BOSTON, MASS. 
Chicago Office: 303 Great Northern Bldg. 
JOSEPH M. BROWN, Representative. 











Bound Body Steel Switch Lantera 





The Massee Country School 


Lawrence Park, Bronxville, New York 
Telephone, 257 Bronxville 


A boarding and day school for boys from 6 to 19 
years. 


Located in beautiful Westchester County, thirty min- 
utes from New York City. 


Junior Department prepares thoroughly for Hill, 
St. Paul’s, Exeter, and for all large boarding schools. 

Senior Department prepares for all the leading col- 
leges, scientific schools, West Point, and Annapolis. 

Real individual instruction; classes limited to six 
members. 


Bright pupils not retarded. Backward pupils not 
discouraged and properly graded. 


Teachers all college graduates of at least three 
years’ experience. 


Exceptional facilities for athletic sports and all forms 
of outdoor life under the supervision of the Masters. 


A prominent Wall Street Attorney writes: “From 
your excellent methods my son did substantially two 
years’ work in one at your school, thus entering col- 
lege one year ahead of time.” 


A Princeton Professor writes: “Some of our finest 
Princeton students were former pupils of yours.” For 
illustrated catalog, address 


W. Wellington Massee, Ph. D. 
Box 200’ - =- - Bronxville, N. Y. 








| 
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Brownhoist Bridge Crane 


is an inexpensive and durable machine 
for handling all heavy loads from car 
or wagon with just one or two men. 
Being equipped with safety ap- 
pliances, it practically eliminates all 
danger to the men. 


Write for our new catalog J on bridge cranes. 


THE BROWN HOISTING MACHINERY Co. 
CLEVELAND, OHIO 
New York Pittsburgh Chicago San Francisco | 
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Maximum 


162 CENTS Maintenance Cost 






of Yard Switches that areRun Through 
while Latched if you use the 


Anderson Economy Switch Stand 














This stand for yard switches, is provided with a 
special 3 way crank arm made of malleable iron. 
This 3 way crank arm is designed that when switch 
is run through, one of the arms to which the switch 
is connected will shear off, without damage, to 
any part of the switch mechanism. 

The switch can be quickly placed in order by 
connecting the rod to one of the other arms. When 
the three arms are destroyed a new three way 
crank can be applied. These are furnished at 50 
cents each. This feature is not new. 

Over 30,000 Economy switch stands with this 
special 3 way crank, in service on many railroads. 

Nonbreakable cranks are furnished for main line 
switches. 


Full Details and Description of This Switch Stand in Our Catalogue. Write for It 


THE AMERICAN 


MANUFACTURED EXCLUSIVELY BY 


VALVE AND 


METER COMPANY 


CINCINNATI, OHIO 




















i to k that a 
You have all lived long enough [2 ,ep°r igs com: 


to fulfill the same need vary in tneir extent of filing that need. 
Some fill it half ways; some three-quarters; some all the way. 
Specify RICHARD-WILCOX Door Hangers; they fill the need 
all the way. 


Architect’s Catalog No. 10 on Request 


Richards-Wilcox Mfg. Co. 


125 THIRD STREET AURORA, ILLINOIS 








CLARK EXTENSION SIDE DUMP CARS 


SUPPORT THE DOORS THROUGHOUT THEIR LENGTH, OPEN 
THEM TO WHERE THEY PROTECT THE TRUCKS AND TRACK 
AND LEAVE CLEAR SPACE ABOVE TO DISCHARGE THE LOAD 


4 TO 7 YARDS ON FOUR WHEELS 12 TO 20 YARDS ON EIGHT WHEELS 
HAND OR AIR DUMP, OR BOTH 


FOR SALE OR LEASE. PROMPT DELIVERY 
STEEL CONSTRUCTION WOOD LINING IF DESIRED 


CLARK CAR COMPANY 


2121 OLIVER BLDG. PITTSBURGH, PA, 
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Cook’s Magic Tool Grinder 


It is geared high. The gears are all enclosed, and are kept free 

from dirt. The patented holder makes it possible for any laborer 
: to correctly sharpen a drill bit; simply place the bit in the 
holder and swing to and fro against the wheel. The holder 
can be adjusted to give any clearance to the bit point. 


Complete description in our catalogue—Write for it. 


COOK’S STANDARD TOOL CO., KtAMAz09, mic. 


@th, M. C. B. Co., McCormick Bldg., Chicago H. M. BUCK, 30 Church St., N.Y. 

























Western Agents Space 51, Coliseum Eastern Agents 
Throat wt. 
co If Not Over Capacity. Opening. Each. 
Range and capacities of Type M fer rail 12 a5 Ibe. % Inches Sah +4 zen tive mh ins. 30 
. ype ‘or up to ¥ Inches hig! ‘on Locomotive \. 
the different types Type B for rail up to 80 — 5 Inches high 50 Ton Locomotive 31%4 Ins. 110 
are as follows: Type A for rail up to 100 Ibs. 54% Inches high 80 Ton Locomotive 3% Ins. 145 
Type Z for rail up to 100 Ibs. 6 Inches high 100 Ton Locomotive 3% Ins. 165 











THE JOHNSON WRECKING FROG COMPANY, CLEVELAND, OHIO 














| ENGINEERS AND CONTRACTORS | 





STRUCTURES EQUIPMENT 
ENGINE HOUSES, FREIGHT HOUSES, POWER PLANTS. STEAM, AIR, WATER AND ELECTRIC EQUIPMENTS, HEATING: 
STACKS, FOUNDATIONS. ETC. BOILER WASHOUT AND FILLING PLANTS; HEAVY PIPE WORK 





| GALE INSTALLATION COMPANY, McCormick Building, CHICAGO | 


THERE IS NO 











ST 
Copyright 1912, by J. W. Stonehouse, Denver, Colo. 


Of Mistaking the Meaning of This Sign 


The word DANGER appears in white on a brilliant red oval set on a black background. 

The color combination is striking—it immediately conveys a warning, and its brilliancy and sharp contrasts 
compel attention. 

It is cheaper to install this sign than to install a wooden one; in fact it’s cheaper to install a new Universal 
sign than to pay for maintaining an old wooden one. Universal signs will not chip, crack, rot or fade, and they 
are so well protected by the enamel that they will practically never rust. The colors and letters are burned on, 
and they will stay on. Weather and smoke does not dim the brilliancy of these signs. 

Our manufacturing facilities enable us to make these signs in quantities and allow us to quote surprisingly 
low prices. These three considerations—the brilliancy and sharp contrasts which compel attention—the durability 
—and the low price—have set in motion a campaign to make the Universal the Standard danger sign. We will be 
glad to send you, without charge, a full sized print of the Universal in colors, and furnish prices. 

We can also quote some very attractive figures on special enameled signs and notices for platforms, crossings, 
culverts, bridges, waterways, cattle passes, third rails, slow speed sections, whistle posts, yard limits and siding. 


Let us figure on your requiremeuts. 


The Stonehouse Enameled Steel Sign Company 
907 EIGHTEENTH STREET “eee DENVER, COLO. 
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Gasoline Engines for 


Hand Cars 


134 H. P. Battery 
Ignition $46.00 

Dual Ignition $50.00 
2% H. P. Battery 
Ignition $56.00 

Dual Ignition $60.00 


The Husky Jerry Boy 


Hauling Push Car Loaded with 
73 CROSS TIES 


Owner says —could have 
hauled 125 easily 


Safe—Reliable—Economical 


Associated Manufacturers 
pai 


Waterloo, 
Iowa 











YOU can find an error in the July 
issue of 


The Monthly Official Railway List 


you will be given a year’s subscription to 
) y 


OVER 50,000 MILES IN USE ] 





Weber Joint Wolhaupter Joint 





ROLLED FROM BEST geno oat Railway Engineering 
Offices: 
The Rail Joint Co. 185 MADISON AVENUE, or your subscription will be extended one 
Makers of Base-Supported Rail Joints for Standard 
and Special Rail Sections, also Girder, Step or Compro- _ year. 


mise, Frog and Switch, and Insulated Rail Joints, pro- 
tected by Patents. SEE OFFER ON PAGE 113, JULY ISSUE OF 
CATALOG AT AGENCIES 


. . . s *e o a 
Bootan, Manes Cray fi Dave, ee The Monthly Official Railway Lis 

















THE BUCKET 
And What the Owner Says 


“The first thirty days we operated your three yard 
bucket we received an excess check of $2,700.” 








If you are any judge at all, look at above and 
look at the design of our 


a All Cast Steel 
*” Orange Peel Bucket 


. : The Best on the Market. Costs No More 
' WRITE US 
ies Industrial Supply & Equipment Co. 


407 Sansom Street, Philadelphia, Pa. 


Agents — J. E, CHISHOLM, 350-55 Old Colony Building, Chicago 
FRANK D. MOFFAT & CO., New York and Boston 


Our guarantee, “more yards per day under like conditions than with any other bucket.” 
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EXCAVATING BUCKET ia 
fed a ne ae 
Most Durable Buckets Made. Built Entirely 
of Steel 
IN ALL SIZES | 
A BUCKET FOR EVERY SERVICE 
Write 


THE G. H. WILLIAMS CO. 


CLEVELAND, OHIO 














FOR 
INFORMATION 
and 
BEST ONEARTH j*ere-| | =e 

















40 GALLONS WHILE 
PUMP PAT STOPS TO 
LIGHT HIS PIPE 


Put this portable power driven diaphragm 
bilge trench pump on your job. 












The C. M. & St. P. Ry. Co. have just placed eighteen 
of these Pumps on their different jobs. Ship us your old 
hand pumps. We will mount them for 
you in connection with our Power 
Driven outfit. 


WRITE US 


For our attractive catalog—just off the 
press. : >» 
C.H. & E. Manufacturing Co. 7 
INC. ag 
385 Mineral St. Milwaukee, Wis. 





























00K OUT THERE Hf 






Has demonstrated by Service aati a buh, b | Avromariauy Perrorms Tue | 

> MER) Test that a train of eight loaded “Gp ! zp > ‘Funcrions Or Av Laercency Grane 
"cars on level Track at speed ths >: pall = itil atthe To Track, Sroprer OR Gr | 
Oy eee ne oe rar we orrenvs msiait ricer seaseer Equipment No Marrer Waar Te Sreco. | 
| 







































third corrugation was pe 8 TO YOUR APPROVAL AFTER TEST TRIAL SECOND ST. 


SOUTHERN RAILWAY SUPPLY CO, Mrr'’s “Sates Act's |sT L LOUIS, MO. 














STEEL FENCE GATES 


FOR RIGHT OF WAY 


$9.75 
For This 10 ft.x 4 ft. Steel Fence Gate 


Able to Swing Five Men and LAST You TWENTY'YEARS. 


Easily Handled. Cannot Burn or Rot. Non-Breakable. 
Cattle Proof. 
Board Gates are Expensive. 


B yy today and learn the,secret of our remarkably low price. Ask for a list of users. Prices on any length quoted on request. Presen tt 
year. Let us SAVE MONEY FOR YOU. . ‘a 


IOWA GATE COMPANY, RAILWAY DEPARTMENT, CEDAR FALLS, IOWA 

















WE WILL HELP YOU STAND THE 


HARD BUMPS 


One Million One Hundred Thousand Foot Pounds Shock Without 
Camage to Cars or Posts 
NOW IN USE ON 
Penna—L. S. & M. S.—C. & N. 
W.—Panama Canal—Southern— 
C., M. & St. P—C. R. R. of N. 
J—Ill. Northern—D. & H— 
Hock. Valley—Seaboard A. L.— 
L. & N.—Brooklyn Rapid Tran- 
gees sit— Northwestern Elevated — 





G ia R. R— h Pacifi . 
Georgie & Southern Pacts | MCN) te eee 
@ O., and many others. of protective paints. 


L oe et. call 
Hercules Steel Bumping Post = joy ON YOURS? 


Heavy Freight Type No. I 




















Railway & Traction Supply Co. sie einer [hese paints are absolutely Water, 
jw Tracks . . ‘ 
RECTOR BUILDING, CHICAGO Wyeentnn Aottenatie artainlatenee Brine and Corrosion proof. 
ANTOX Coatings withstand solutions 
THE FRIGTIONLESS RAIL as virulent as 35‘. Sulphuric Acid or 
687 Atlantic Avenue, Boston Caustic of Potash. 
ppt mots ea Men BNO paints are specialized to meet 





the exacting demands of modern 
STOPS—Excessive thrust & lateral pressure on high rail. . t 8 d ds ‘ ” - steel 
STOPS—Cutting on wearing edge of high rail. rolling stock and _ specific industrial 
STOPS—Climbing on high rail. 
STOPS—Elbowing of joints on high rail. needs. 
STOPS—Excessive vertical wear on low rail. 
STOPS—Flowing of metal on head of low rail. 
STOPS—Outward rolling of both rails. 
STOPS—Rapid cutting-in of ties. ‘ 
STOPS—Excessive wear of m= flanges. A N “a @) x P Al N T C @) 
STOPS—Squealing and grindin ° 
STOPS—Lateral of -- and h 
STOPS—The le pom mane of applying brakes to steady train 
around curv 


All of above proved by actual demonstration New York Office 18 Broadw ay 
F. A. BARBEY, Trustee S. W. SIMONDS, Treas. 





Sole Manufacturers, Indianapolis, Ind., U. S. A 
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Three Independent Mixing Actions 

















about’ 





Before you recommend a Concrete Mixer, be sure you know all 


THE 


KOEHRING 


The three independent mixing actions in the KOEHRING cause 
a continual intermingling of all material in the drum. This 
enables you to do three times as much mixing as you could 
with a machine enjoying only one mixing action. 


Our EXTENSION LOADER feature was especially designed for railroad work. 


If your superior officer asked you about the 
KOEHRING, would you acknowledge that you 
were unacquainted with its superiorities? 


You can get a KOEHRING CATALOG for the 
asking. 


KOFHRING MACHINE CO 
MILWAUKEE, __ WISCONSIN 














(COUPON ) 
KOEHRING MACHINE CoO., Milwaukee. 
Send me your full Catalog on the Koehring 


Mixer. I want to secure knowledge which 
will, perhaps, be beneficial to my success. 


Comes e eee eer eee eer eer ese Sen esreereeseesesesses 


ey 
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Light Inspection Cars are the Strongest and Lightest running 
known. The fact that we constantly receive repeat orders 
is proof absolutely that our cars are giving entire satis- 

faction. We shall be pleased to supply you with our new 


catalog that tells all about them. 


LIGHT INSPECTION CAR CO. 


HAGERSTOWN, INDIANA 
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Whether or not Man is descended from the Mon- 
key—no one denies that the COES WRENCH 
is descended from the common Monkey-wrench 





Made in 4 sizes—28, 36, 48 and 72 inches long 


The Evolution of the COES WRENCH is the history of 
modern machinery. Since 1841 COES WRENCHES 
have tightened and loosened the nuts of mechanical de- 
vices in every portion of the globe. 


Good design, good material and good workmanship have 

made it easy for COES WRENCHES to hold the place 

they made for themselves years ago when they first 
taught the mechanic what to expect and de- 
mand of a first-class wrench. 


COES WRENCH CO. 


WORCESTER, MASS. 
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CLASSIFIED INDEX 
OF ADVERTISERS 





Agusan Bridle Rods. 
rack Necessities Co., Chicago. 
Annunciators. 

United Electric Apparatus Co., Boston, 


Mass. 

Asbestos Products. 

Franklin Mfg. Co., Franklin, Pa. 
Asbestos Roofing Slates. 

Franklin Mfg. Co., Franklin, Pa. 
Asbestos Sheathing. 

Franklin Mfg. Co., Franklin, Pa. 
Axle Washers. ; 

Hubbard & Co., Pittsburgh, Pa. 


Bars. 
Hubbard & Co., Pittsburgh. 
Battery Cells. 
Edison, Thos. A., Inc., Orange, N. J. 
U. 8. Light & Heating Co., New York. 
Waterbury Battery Co., Waterbury, Conn. 


Edison, Thos. A., Inc., Orange, N. J. 
U. S. Light & Heating Co., New York. 


Battery Zincs. 

Edison, Thos. A., Inc., Orange, N. J. 

U. 8. Light & Heating Co., New York. 

Waterbury Battery Co., Waterbury, Conn. 
Batteries, Electric. 

Edison, Thos. A., Inc., Orange, N. J. 

U. S. Light & Heating Co., New York. 

Waterbury Battery Co., Waterbury, Conn. 
Battery Jars. 

Edison, Thos. A., Inc., Orange, N. J. 

Waterbury Battery Co., Waterbury, Conn. 
Belle isle Motor Cars. 

Concrete Form & Engine Co. 


Bells. 
Hoeschen Manufacturing Co., Omaha, Neb. 
United Electric Apparatus Co., Boston, 


Ss. 

Boller Washout Plants. 

Gale Installation Co., Chicago. 
Bolts, Nuts and Washers. 

Hubbard ‘ Co., Pittsburgh. 
Bondin rills. 

Kalamazoo Railway Supply Co., Kalamazoo, 

Michigan. 


Books. 

Clarke, Myron C., Pub. Co., Chicago. 
Bridle Rods, for Track “ayes. 

Track os cone Co., Chicago. 
Bridge Indicators. 

United Electric Apparatus Co., Boston, 
B idge Li ht 

Ss. 

‘Grey, Peter, & Sons, Boston. 

ae Ppaint Co., New York 
ntox Paint Co., m 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
d e 

eth cago Bridge & Iron Works, Chicago. 
Buckets Automatic Grab. 

Brown Hoisting Mach. Co., Cleveland, O. 

Williams, G. H., Co., Cleveland, O. 
Buckets, Dump. : 

Brown Hoisting Mach. Co., Cléveland, O. 

Industrial Supply & Equipment Co., Phila- 


ng. 
Brown Hoisting Mach. Co., Cleveland, 2. 


delphia, Pa. 
Williams. Se. t,o. Cleveland, O. 
Bullding Felts an apers. 
Franklin, oq Co., franklin, Pa. 
Bumping Posts. 
Mechanical Mfg. Co., Chicago. 
Railway & Traction Supply Co., Chicago. 


Bunks. 
Haggard & Marcusson, Chicago. 
Burners, Lamp and Lantern. 
Gray, Pete: & Sons, Boston, Mass. 
Cables. 
Central Electric Co., Chicago. 
Car Movers. 
Atlas aw Supply Co., Chicago. 
r Replacers. 
yp Po Wrecking Frog Co., Cleveland, O. 
Kalamazoo Railway Supply Co., Kalamazoo, 
—— 
Car Stoppers. 
Railway & Traction Supply Co. 
Southern Railway Supply Co., St. Louis, 


o. 
Cars, Hand and Inspection (See Hand Cars, 
ag Sac gga Cars). 
Cattle Guards. 
Calumet Supply Mfg. Co., Harvey, Ill. 
Kalamazoo Railway Supply Co., Kalama- 
z0O, 


Mich. 
Track Necessities Co., Chicago. 


Chairs. 
A. H. Andrews Co., Chicago. 
els. 
Chpbard & Po. Pittsburgh, Pa. 
Coal Miners’ Tools. 
Hubbard & Co., Pittsburgh, Pa. 
Wyoming Shovel Co., Wyoming, Pa. 


Concrete Mixers, 
Marsh Co., Chicago. 
Contact Switches. 
United Electric Apparatus Co., Boston, 


Mass. 
Continuous Joints. 
Atlas Supply Co., Chicago. 
Rail Joint Co., New York. 
Cranes. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 
Nichols, Geo. P., & Bros., Chicago. 
Crayons. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
Crossing Bells. 
Hoeschen Manufacturing Co., Omaha, Neb. 
United Electric Apparatus Co., Boston, 
Mass. 
beg ato | Signs. 
Stonehouse Enameled Steel Sign Co., Den- 
ver, Colo. 
Crossings (See Frogs and Crossings). 
Danger Signs. 
Stonehouse Enameled Steel Sign Co., Den- 
ver, Colo. 
Derails. 
Indianapolis Switch & Frog Co., Spring- 
field, O. 
Desks. 
A. H. Andrews Co., Chicago. 
Door Hangers. 
Richards-Wilcox Mfg. Co., Aurora, IIl. 
Dump Cars. 
Clark Car Co. Pittsburgh, Pa. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 
Dump Ne. a 
Marsh, Geo., Co., Chicago. 
Electric Batteries. 
U. S. Light & Heating Co., New York. 
Waterbury Battery Co., Waterbury, Conn. 
Electric Lights for Signal Lamps. | 
Gray, Peter, & Sons, Boston, Mass. 
Engines, Gasoline (See Gasoline Engines). 
Farm Gates. 
Iowa Gate Co., Cedar Falls, Ia. 
Fencing. 
Calumet Supply Mfg. Co., Harvey, IIl. 
Fence Posts. 
Calumet Supply Mfg. Co., Harvey, IIl. 
Fire Door a omg 
Richards-Wilcox Mfg. Co., Aurora, IIl. 
Forges, Combination. 
Track Necessities Co., Chicago. 
Forms, Collapsible. 
Concrete Form & Engine Co., Detroit, Mich. 
Marsh Co., Chicago. 
Frictionless Rail. 
Frictionless Rail, Boston, Mass. 
Frogs and Crossings. 
Cincinnati Frog & Switch Co., Cincinnati. 
Frog, Switch & Mfg. Co., Carlisle, Pa. 
a Switch & Frog Co., Spring- 


eld, O. 
Ramapo Iron Works, Hillburn, N. Y. 
Weir Frog Co., Cincinnati. 
Gasoline Cars. 
— Manufacturers Co., Waterloo, 
owa. 
Chicago Pneumatic Tool Co., Chicago. 
Concrete Form & Engine Co., Detroit, Mich. 
Fairmont Machine Co., Fairmont, Minn. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 
Mudge, Burton W., & Co., Chicago. 
Gasoline Engines. 

Associated Manufacturers Co., Waterloo, Ia. 
‘airmont Machine Co., Fairmont; Minn. 
ey Railway Supply Co., Kalama- 

ZOO, ch. 

Mudge, Burton W. & Co., Chicago. 

=o Motor Cars (See Motor Cars, Gaso- 
ne). 

Gates, Right of Way. 

Iowa Gate Co., Cedar Falls, Ia. 
Grab Buckets. 

Brown Hoisting Machinery Co., Cleveland, 


Ohio. 
Industrial Supply & Equipment Co., Phila- 
delp a 


Williams, G. H., Co., Cleveland, O. 
Graphite. 

Dixon, Jos., Crucible Co., Jersey City, N. J. 
Hack Saws. 

Track Necessities Co., Chicago. 
Hand Car Motors. 

Associated Manufacturers Co., Waterloo, 


owa. 
Fairmont Machine Co., Fairmont, Minn. 
Mudge, Burton W. & Co., Chicago. 
Hand Cars. 
Associated Manufacturers Co., Waterloo, 


owa. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 
Heating and Ventilating Systems. 
Gale Installation Co., Chicago. 


Hoes. 
Hubbard & Co., Pittsburgh, Pa. 


Holsting Machinery. 
Brown Lenererag, ach. Co., Cleveland, O. 
Hind Hoistin achinery Co., Buffalo, N. Y. 
Verona Tool Works, Pittsburgh, Pa. 
1-Beam Carrying a ay 
Richards-Wilcox Mfg. Co., Aurora, III. 
Inspection Cars. : 
Associated Manufacturers Co., Waterloo, 


Ta. 
Chicago Pneumatic Tool Co., Chicago. 


Inspection Cars—Continued. 
Light Inspection Car Co., Hagerstown, Ind. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich, 
Mudge. Burton W., & Co., Chicago. 
Insulation and Insulating Material. 
Central Electric Co., Chicago. 
Okonite Co. 
Lamps and Lanterns. 
Gray, Peter, & Sons (Inc.), Boston. 
Latches, 
Richards-Wilcox Mfg. Co., Aurora, II. 
Lightning Arresters. 
nited Electric Apparatus Co., Boston, 


Mass. 
as 2 raterist. an 
ectric Ry. quip. Co., Cincinnati, O. 
Locks, Sliding Door. 
Richards-Wilcox Mfg. Co., Aurora, IIl. 
Locomotive Cranes. 
Brown Hoisting Machinery Co., Cleveland. 
Locomotive Replacers. 
Johnson Wrecking Frog Co., Cleveland, O. 
Lubricants, Graphite. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
Lubrication, Graphite. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 
Maintenance of Way Supplies. 
Hubbard & Co., Pittsburg. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 
Manganese Frogs and Crossings. 
—e Frog & Switch Co., Cincinnati, 


Frog, Switch & Mfg. Co., Carlisle, Pa. 
— Switch & Frog Co., Spring- 
eld, O. 
eg od Iron Works, Hillburn, N. Y. 
Weir og Co., Cincinnati, O. 
Mast Arms. 
Electric Ry. Equipment Co., Cincinnati. 
Metal Protecting Paints. 
Antox Paint Co., New York. 
Dixon, Joseph, Crucible Co., Jersey City, 


Mining Instruments. 
R. Seelig & Son, Chicago. 
Molds, Pipe and Culvert. 
Concrete Form & Engine Co., Detroit, 
Mich. 
Motor Cars. 
Associated Manufacturers Co., Waterloo, 


Ta, : 
Chicago Pneumatic Tool Co., Chicago. 
Fairmont Machine Co., Fairmont, Minn. 
Kalamazoo Railway Supply Co., Kalama- 

zoo, Mich. 
Mudge, Burton W., & Co., Chicago. 
Motors, Gasoline. 
as “eee Manufacturers Co., Waterloo, 
a. 


Fairmont Machine Co., Fairmont, Minn. 
Mudge, Burton W., & Co., Chicago. ° 
Oil Cans. 
Gray, Peter, & Sons, Boston, Mass. 
Oil Storage wypreme. 
Bowser, S. F., & Co., Ft. Wayne, Ind. 
Oil Tanks. 
Bowser, S. F., & Co., Ft. Wayne, Ind. 
Wm. Graver Tank Wks., E. Chicago, ind. 
Overhead Carriers. 
Richards-Wilcox Mfg. Co., Aurora, IIl. 
Paints. 
Antox Paint Co., New York. ; 
Dixon, Joseph, Crucible Co., Jersey City, 


Parallel Door Hangers. 
Richards-Wilcox Mfg. Co., Aurora, IIl. 
Parallel Door Hardware. 
Richards-Wilcox Mfg. Co., Aurora, IIl. 
Pencils. 
— Jos., Crucible Co., Jersey City, N. J. 
: 


s. 
Hubbard & Co., Pittsburg, Pa. 
Plate. (See Tie Plates.) 
Plows, ——- 
Bucyrus Co., S. Milwaukee, Wis. 
Pole Line Material. 
Electric Ry. ae. Co., Cincinnati. 
Hubbard & Co., Pittsburg, Pa. 
Poles, Steel. 
Electric Ry. Equip. Co., Cincinnati. 
Post Hole ee 
Hubbard & Co., Pittsburg, Pa. 
Power Plants. 
Gale Installation Co., Chicago. 
Push rs. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 
Publications. 
Clarke, Myron C., Pub. Co., Chicago. 
Push Cars. 
Ss eee Manufacturers Co., Waterloo, 
figs 


Pumps. 
Blackmer Rotary Pump, Power & Mfg. Co., 
Petoskey, Mich. : 

Pumps, Oil. 

Bowser, S. F., & Co., Ft. Wayne, Ind. 

Rail Benders. 

Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich, 
Track Necessities Co., Chicago. 

Rall Braces. 

Atlas Railway Supply Co., Chicago. 
— Frog witch Co., Cincinnati, 


Indianapolis Switch & Frog Co., Spring- 
eld, O. 
Weir Frog Co., Cincinnati. 
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CLASSIFIED INDEX—Continued. 


Rall Drills. 
Indianapolis Switch & Frog Co., Spring- 


el 
Rail Joint Clamp. 
Track Necessities Co., Chicago. 
Rail Joints. 
Atlas Railway Supply Co., Chicago. 
International Interlocking Rail Foint Co., 
Chicago. 
Rail Joint Co., New York City. 
Weir Frog Co., Cincinnati, O. 
Railway Equipment and Supplies 
American Valve & Meter Co., Cincinnati, oO. 
Atlas Railway Supply Co., Chicago. 
Frog, Switch & Mfg. Co., Carlisle, Pa. 
— Switch & Frog Co., Spring- 


0. 
Industrial Supply & Equipment Co., Phila- 
elph 
Kalamazoo Railway Supply Co., Kalama- 
*z00, Mich. 
Mudge, Burton W., & Co., Chicago. 
Rail Joint Co., New York. 
a ae * Iron Works, Hillburn, N. Y. 
Weir Frog Co., Cincinnati. 
Retante Track, 
—. ecto Apparatus Co., Boston, 
as 
Replacers, Car and Engine. 
ohnson Wrecking Frog Co., Cleveland, O. 
Retorta, Timber Preserving Pian t. 
Wm. Graver Tank Works, E. Chicago, Ind. 
Right-of-Way Gates 
Iowa Gate Co., Cedar Falls, Ia. 
Roofing Materials, Asbestos. 
Franklin ,Mfg. Co., Franklin, Pa. 
Rotary Pum 4 
Blackmer Rotary Pump, Power & Mfg. Co., 
Petoskey, Mic * 
Roundhouse Asbest 
Franklin ute Co. * Franklin, Pa. 
Screw Spikes 
Hart Steel Co., aria, oO. 
Section Cars, Gasolin 
eee Manufacturers Co., 


Chicago Pneumatic Tool Co., Chicago. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 
Mudge, Burton W., & Co., Chicago, III. 
aneey 
Andrews sis Chicago. 
ee. Pg Asbestos 
Franklin Mfg. Co., Franklin, Pa. 
Sheet Metal. 
Gray, Peter, & Sons, Boston. 
Shingles, Asbestos. 
Franklin Mfg. Co., Franklin, Pa. 
Shovel Handles. 
Wyoming Shovel Wks., Wyoming, Pa. 
Shovels, Spades and Scoops. 
Hubbard & Co., Pittsburg, Pa. 
Wyoming Shovel Wks. 5 ‘yoming, Pa. 
Signal Accessories. 
onal Electric Apparatus Co., 


Waterloo, 


Boston, 


Si oar Lamps. 
ray, Peter, & Sons, Boston. 


Signenouse Enameled Steel Co., Denver, 


enane Sacks, Asbestos. 

Franklin Mfg. Co., Franklin, Pa. 
Spark Coils. 

Edison, Thos, A., 


Inc., Orange, N. J. 


Spikes. 
Dilworth Porter & Co., Pittsburg 
Hart Steel Co., Elyria, O. 
Station Settees. 
A. H. Andrews Co., Chicago. 
Steam Shovels. 
Bucyrus Co., &. gms Wis. 
s. 


osts. 
rraction Supply Co., Chicago. 


ailway & 
= Bunks. 
ggard & Marcusson Co., Chicago. 
stesl® ates. 
Iowa oan S ne Gates Falls, Ia. 
Steel Plate W 
Srlcnge Bridge Iron Works, Chicago. 
raver FF, Works, E. Chicago, Ind. 
Steel, Structural. 
Chicago Bridge & Iron Works, Chicago. 
Storage Le, 
U. Light & Heating Co., New York. 
Striking Hammers 
Hubbard & Co., Pittsburg, Pa. 


Switch Lanterns. 
Gray, Peter, & Sons, Boston. 
Switch Rods. 
Weir Frog. Co., Cincinnati, O. 
Ramapo Iron Works, Hillburn, Mm 
Switches and Switch Stands. 
American Valve & Meter Co., een. oO. 
Atlas Railway Supply Co., Chica 
Cincinnati Frog £. Switch Co., C eaeeett: 
Frog, Switch & Mfg. Co. Carlisle, Pa. 
ar es a Switch & Frog Co., Spring- 


ne mss - Iron Works, Hillburn, N. Y. 
Weir Frog Co., Cincinnati. 
Switchboard Adjusters. 
Weir Frog Co., Cincinnati. 
Tank Cars. 
Wm. Graver Tank Works, E. Chicago, Ind. 
Tanks and Tank Fixtures. 
Bowser, S. F., & Co., Ft. Wayne, Ind. 
Chen o Bridge & Iron Works, Chicago. 


raver Tank Works, E. Chicago, Ind. 
Kalamazoo Railway Supply Co., alama- 
00, 
Tomer. a Telephone Supplies. 
Central Electric Co., Chicago. 
Hubbard & Co., Pitt sburg. 
Terminal Blocks. 
be, = Electric Apparatus Co., Boston. 
Tie Plate Gage. 
Track Necessities Co. .» Chicago. 
Tie Plates , 


Atlas Railway Supp! gb. Co., Chicago. 
Dilworth Porter 0., ¢ittsburg. 
Hart Steel Co., Elyria, O. 
Tie Surfacer. 
Track Necessities Co., Chicago. 
Tie Tongs. 
Track ‘Necessities Co., Chicago. 
Tool Grinders. 
Track Necessities Co., Gaseoe. 
Timber Preserving Plant 5 ne th 
Wm. Graver Tank Works, E. Chicago, Ind. 


Track Drills. 
Cooks Standard Tool Co., Kalamazoo, 
ch. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 
Track Jacks. 
— Standard Tool Co., Kalamazoo, 
ch. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 


Track Laying Cars. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 
Ay ~ + c Chi 
as way Supply Co., cago. 
Frog, Switch & Mig. Cc Carlisle, Pa. 
oe Switch sg Frog Co., Spring- 
eld, O. 
Ramapo Iron Works, 7, 5 Me 
Track Necessities Co., Chi 
Verona Tool Works, Pittsburg, Pa. 
Weir Frog Co., Cincinnati. 
Track Tools. 
a Standard Tool Co., 


Hubbard & Co., Pittsburg, Pa. 
Kalamazoo Railway Supply Co., Kalama- 


z00, Mich. 

Track Necessities Co., Chicago 

Verona Tool Works, Pittsburg. Pa. 

Wyoming Shovel Works, Wyoming, Pa. 
Transfer Tables. 

Nichols, Geo. ah & Bro., Chicago. 
Trolley Bracke 

Electric Ry. 2 Equip. Co., Cincinnati, O. 
Turntable Tractors. 

Nichols, Geo. P., & Bro., Chicago. 
Turntables. 

Nichols, Geo. P., & Bro., Chicago. 
Valve Grease, Sree 

— Joseph, Crucible Co., Jersey City, 


Kalamazoo, 


Velocipede Cars. 
Kalamazoo Railway Supply Co., Kalama- 
z00, Mich. 
Ventilating System 
Gale Installation Co., Chicago. 
Washers. 
Hubbard & Co., Pittsburg, Pa. 
Water Columns. 
eee Railway Supply Co., Kalama- 
z00 
Water Coolers 
Gray, Peter, ‘& Sons, Boston. 
Water Filters. 
International Wagner Water Still Co., 
cago. 
Pittsburg Filter Mfg. Co., Pittsburg, Pa. 
Water oon meare. 
Booth, L Co., New York, pA 
Wm. biteg ‘Tank Works, E. Chicas ‘0, Ind. 
a Wagner Water Still Co, Chi- 


Pittsbur Filter Mfg. Co., Pittsburg, Pa. 
Water Stills. 
International Wagner Water Still Co., 
hicago 
Wedges. 


Hubbard & Co., Pittsburg, Pa. 
Wheelbarrows. 
Kalamazoo Railway Supply Co., Kalama- 
zoo, Mich. 
Wing Fence Aprons. 
we Supply Co., Calumet, Ill. 


be yng ce. g aera 
Wire Tapes and 
Centra: Mlectric: Co. * chicago. 
Wrecking Frogs 
Johnson Wrecking Frog Co., Cleveland, O. 
Wrenches. 
— s Wrench Co., Worcester. Mass. 


Edison, Thos. A., Inc., Orange, N. J. 





Nichols TransferTables TurntableTractors 


GEO. P. NICHOLS & BRO. ~ 


1090 OLD COLONY BUILDING, CHICAGO 
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ATER 


No wasted fuel 


OOTH 


Clean Boilers 


OFTENER 


L. M. Booth Co., 130 Liberty Street, New York 


Ask for free Booklet 








Read the Ads 








Spring Frogs 
Rigid Frogs 
Crossings 
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Split Switches 
Switch Stands | 
Rail Braces 
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TUBULAR POLES 


IRON OR STEEL 


for 

Signal, Electric 
Railway and 
Lighting Service. 
Trolley Brackets 
Plain and Orna- 
mental for Wood 
and Iron Poles. 
Line Material. 
Mast Arms. # 


Let us estimate 
on your requirements 








ELECTRIC RAILWAY EQUIPMENT Co. 


General Office, 2900 Cormany Avenue 
CINCINNATI, OHIO 





























Bowser Table 
Tank for 


Way Stations 









> G 


It just fits the 
conditions at way 
stations or oil 
houses for cleaning and filling signal lamps. 


The pump measures the oil into the lamp and 
the table catches any dirt or spilled oil. The 
table serves also as an ideal place for trimming 
and cleaning the lamps. This is but one unit 
of the 


Bowser Safe Storage Systems 


which covers the entire oil storage field. 
GET OUR ILLUSTRATED BOOK. FREE 


S. F. BOWSER & CO., Inc. 


Home Plant and General Offices, Ft. Wayne, Ind., U. S. A. 
Box 2054! 


SALES OFFICES IN ALL CENTERS iia REPRE- 
SENTATIVES EVERYWHER 
Patentees and manufacturers of standard self-measuring hand and 
power driven pumps, large and small tanks, gasolene and oil stor- 
e and distributing systems, self- registering pipe line measures, oil 
filtering and circulating systems, dry cleaner’s systems, etc, 
ESTABLISHED 1885. 
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bch 48-in, 
“ Stroke 


IT is BUILT ESPECIALLY FOR THE 
WORK and has a SPECIAL HEAVY VISE 
for HOLDING RAILS FOR NOTCHING. 

The STRONGEST, Most POWERFUL and 
EFFICIENT SHAPER BUILT. 


Some of the large Manufacturers of. Frogs 

: and Crossings have from TWO to SIX of 
5 these machines in operation. 

Fs The railways which operate the largest frog 

bt and crossing plants have found that the work 


of these shapers is such as to make them in- 
dispensable. 

BUILT and guaranteed by THE SAME 
COMPANY which makes the SPECIAL 32” 
RAILROAD DRAW-CUT SHAPER. 


Write for Bulletin Number Ten 





MORTON SPECIAL DRAW CUT 
FROG AND SWITCH SHAPER 




















MORTON MFG. CO., Muskegon Heights, Minn. 











Steel Water Tanks 


Have pleasing appearance, long Require no wooden frost casing. 






life, low maintenance cost. Need no expansion joint. 
Will not rot, burst or burn. Are built entirely of steel. 
Remain absolutely water-tight. | Are practically self-cleaning. 


Cost about same as wooden tanks. 


Write for plans, specifications and prices before placing your 
order. Descriptive catalogue No. 6, ready for distribution. 


Chicago Bridge & Iron Works 


Chicago Dallas, Texas 
New York Greenville, Pa. 
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The FRANKLIN 


ASBESTOS SMOKE JACK 










ASBESTOS 
RAILWAY 
SUPPLIES, EVERY 
; DESCRIPTION 
Support 
aes ASBESTOS 
Roof “CENTURY” 
SHINGLES 
CORRUGATED pics asi 
SHEATHING Kalamazoo Hand Cars 
ASBESTOS Pend Sa Wheel atne tous tee par eoxememiee 
FLAT nae ‘tha mack Othe pag Ha iaah eae ome Uae 
LUMBER machine cut Gce gains Gals Woe sad doe oe 


16 Different Styles, Standard or Special 


Requires no paint. vn ean etigA 
s ‘atalogue of Track and Railway 
Norust. Everlast Resi on Monee 


ing and fireproof. ° 
Kalamazoo Railway Supply Co. 
; ; Franklin, ich. 
Franklin Manufacturing Co., PEN N A: Western _ one ~ Co,, Chicago 























STEEL TANKS ann PLATE WORK 


GRAVER ay 
PRODUCTS 


FAVORABLY KNOWN 
FOR , 


FORTY YEARS | 





Water Tower Tanks 





i. Steel Water Tanks — Creosoting Tanks — Sand Storage — Culverts — 
Bridge Piers — Smoke Stacks — Oil House Tanks — Car Tanks — 
Stand Pipes — Car Wheel Annealing Pits — Pressure Tanks — 


ALL KINDS OF TANKS FOR FUEL OIL BURNING SYSTEMS 
1,000 to 20,000 Gallon Tanks in Stock. Immediate Shipment. 
THE BARTLETT-GRAVER WATER SOFTENER HAS NO EQUAL 
WM. GRAVER TANK WORKS, East Chicago, Ind. 


DENVER, COLO. SALT LAKE CITY, UTAH LOS ANGELES, CAL. 
1718 California Street 312 Security Bldg. 














109 W. Second St. South 
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THIS WEARING SURFACE 
ISSO 50 COMPLETELY PROTECTEL PROTECTED 


— Manganese Steel, that it is 
much better adapted to severe 
traffic. 


~ 





In Our Manganese Hard Centre Frog 


the wing rail pieces, throat, point and 
heel block are one Manganese Casting. 
We are specialists in solid manganese frogs 
and crossings, and in manganese switch points. 


If there’s anything you would 
know, we will gladly tell you 


Frog, Switch & Manufacturing Company 


Carlisle Penna. 




















INTERMITTENT SOFTENER 


SOFTENERS 


Continuous — Intermittent 


Gravity-- - F I L T E HR ~ ~~-- Pressure 
PITTSBURCH FILTER MFC. CO. 


Kansas Citv PITTSBURCH Chicago 
E-2 


























Strongly reinforced and 
eliminated without 





sacrificing 





Manhattan 
Compromise, or Step Joints 


Steel Casting—Base Supporting—Girder Construction 
all unnecessary waste metal 


strength and efficiency 


The Elyria Iron and Steel Co., u.S. Express Bids, New York 
J. H. ALLEN. Eastern Representative 
Mills at Elyria, Ohio 

























DILWORTH, PORTER AND CO., Ltd. 


PITTSBURGH, PA. 


TIE PLATES 


AND 


SPIKE 


Te=Py7 —> ..., 


GOLDIE PLATE 


DILWORTH FLANGE PLATE 


HARRIMAN PLATE 


BOAT SPIKES 


Standard 
and 
Special 
Railroad 
Spikes 


Goldie 
Perfect 
Spikes 

a Specialty 


All spikes are shipped in steel hooped kegs 











HE Merit of “Indianapolis” Products appeal to the discriminating 

Engineer and Roadway Ory ficial, who is progressive, practical and 

recognizes the value of Final efficiency and economy rather than low first 
cost with excessive maintenance and interrupted operating schedule. 


He wants to know that all 


M are strictly and absolutely first quality through- 
Materials *"* ie 


Nothing but first quality rails and fittings go into any part 
of our product. 

Nothing but American ‘Stag’ Brand of manganese (the 
most dependable and serviceable metal of its kind yet pro- 
duced) is used in our manganese work and in combina- 
tion with scientific designing and liberal sections with a 
maximum safety factor— 

Nothing is better (no exceptions). 


He wants to know that 


WwW sn Ind Methods sre confined to the best 
orkmanship modern practices only. 


Our works are located at Springfield, Ohio. 

We have every modern and improved facility for the most 
economical production of strictly High Class Product. 
But employ no practices or methods to lessen the cost of 
production that are in any way detrimental to the steel 

or other material. 

All rails are drilled—never punched. 

All bolted structures are UNIT DRILLED and bolts a driv- 
ing fit. 

All rivets are compression driven—70 tons maximum pres- 
sure. 





All manganese is accurately fitted and ground at a low tem- 
perature. 


‘ 


Result Costs some more—worth much mcre. 
— 


He wants to know that 


Desi n embodies strength and endurance and eliminates 

Mesign weakness and failures. 

“Conservation of Enerayv’’ is a science which applied to 
‘rack and Rolling Stock has done more than any other 
one thing to bring into favor and recognition the “Indian- 
apolis’’ Designs and their adoption by the leading and 
best roads in the country. 

Our designs are the results of our own experience and ob- 
servation together with a composite of suggestions of the 
most able Engineers and track men. 

Designs that favor and protect both the structure and roll- 
ing stock. 

Indianapolis built up designs of Regular Construction are 
reinforced and self-contained, prolong the life of the work. 

Indianapolis R-N-R Designs of Manganese Frogs and Cross- 
ings have revolutionized maintenance and when intro- 
duced were a radical departure from any known practice, 
vet have been freely adopted and are extensively in use 
on nearly all roads of importance where purchases are 
not restricted. 

Indianapolis R-N-R Designs have features of exclusive 
merit not found in any others. 

Indianapolis Manganese Designs of Insert Special Work, 
were the first to feature the renewal of rail parts with- 
out removing from the track for repairs. 


He wants to know 


e to get whit he needs. 





It is made at 
Springfield, Ohio. 











